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HISTORY-MAKING PLANT 
..SERVED BY BeW BOILERS 


Corn Products Refining Company's new Bluebonnet 
Plant at Corpus Christi, Texas, is revolutionary in 
many respects. Engineered and built by the H. K. Fer- 
guson Co., it’s the only plant ever designed to oper- 
ate on milo maize and the first new starch-from- 
grain plant in 27 years. It’s the first to employ con- 
tinuous and fully automatic operation. And it is in 
the open, with walls and enclosures virtually elimi- 
nated. 


Here, again, B&W has helped effect major first-cost 
economies by designing the boiler for outdoor in- 
stallation—a gas-fired Integral-Furnace Unit, Type 
FH. It supplies 250,000 Ib. of steam per hour at 450 


psi and 750 F for processing and power-generation. 


Industrial plants of all kinds are showing a steadily 
growing preference for the B&W Integral-Furnace 
Boiler, Type FH, for steam capacities up to 350,000 
Ib. per hr., both for outdoor and conventional in- 
stallations. Write for bulletin G-38 describing this 
economical, efficient boiler unit. The Babcock & Wil- 
cox Company, 85 Liberty Street, New York 6, N. Y. 


Fesruary, 1951 Mecuanicat ENGINEERING 


SG 
fer 
| 
4 
e STARCH AND DEXTROSE FROM 
t 
EY BABCOC 
| 


WITH NEW DEPARTURE BEARINGS 


in mechanisms 
by new bearing design 
originated with 

New Departure 


lubricated-for-life 
ball bearing. Ask for it. 


NEW DEPARTURE 
BALL BEARI NGS 


NEW DEPARTURE DIVISION OF GENERAL MOTORS BRIST 
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Nothing Like a Ball, 


Facific-Westem Gears 


for fast-moving 
world events 


... tn the air 
...on the land 
... under the ground 


...on the seas 
... under the seas 


,. every kind of geared product 


For over fifty years, our products have served 

the needs of industry and the armed forces, both 
in war and peace. For fast, economical solution 
to any gear or mechanical-power-transmission 
problem, consult our nearest plant or office. 
Plants at 2600 E. Imperial Highway, Lynwood, 

Los Angeles County, Calif.; 417 Ninth Ave. S., 


Seattle 4, Wash.; 1035 Folsom St., San Francisco 3, 
Calif.; 117 N. Palmer St., Houston, Texas. 


Representatives at 930 S. E. Oak St., 
Portland 14, Ore.; Room 211, Chamber 
of Commerce Bldg., Denver, Colo. 


Pacific Gear & Tool Works 
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80 miles from lake to faucet! 


That’s a long way to go for a drink of water, but for the 
cities of Saginaw and Midland, Michigan, Lake Huron was 
the closest source of potable water in adequate quantity. 
Four De Laval pumping units handling a total of 70 MGD 
against 300 ft. head at the lake, and four more at a 
pumping station half-way between Saginaw and 
Midland do the entire job. 

Whether you want to pump something 80 miles, 
80 feet, or 80 inches, give us a call. 


DE LAVAL STEAM TURBINE CO., TRENTON 2, N. J. 


TURBINES « HELICAL GEARS ¢ CENTRIFUGAL BLOWERS AND COMPRESSORS 
CENTRIFUGAL PUMPS « WORM GEAR SPEED REDUCERS ¢ IMO OIL PUMPS 
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AD 
we water gupply! 
This new 100 million gallon per day De Laval pump for 
pittsbure® is supposed to run undet water once in a while. ~ 
By mounting the motor on platform above the 
pighes* food ever reached py the Allegheny River, 
pittsbure? is assured of an adequate watet supply eve® in 
flood times: You may never want torun@ pump under 
wate» put you can bet our engineers will have the right 
answer your problem. Give us call next rime- 
D i 
: 
— 


Baltimore, too, has a conveniently located American Blower 
Branch Office to provide you with data and equipment for air 


American Blower . .. a time-honored name in air handling 


handling. You can reach American Blower in Baltimore by calling 


ETTER FABRICS... 
ine yarn filaments, strong plump fibers 
these are the marks of a good textile 
ill. And, in many top mills, you'll find 
merican Blower equipment helping 

in the control of inside temperature and 

humidity. For example, several of our 

large AHS Fans were ordered recently 

by an important Southern mill. The thing 
bperators like about these fans is their 
pon-overloading power characteristics 

und their remarkable efficiency over a 
ride range (which saves them money). 

Bis we help you with a similar problem? 


HOSPITAL COMFORT... 

A new Veterans’ Hospital is going to be 
mighty comfortable—at least when it 
comes to ventilation. Reason—34 American 
Blower Sirocco Fans which were recently 
installed. These fans deliver more air 
per revolution than any other type 


Saratoga 0448. In other cities, consult your phone book. 


of fan, operate at lower tip speeds, are 
unusually quiet, save power and 
require only a minimum of space for 
installation. For the best in air handling 
equipment, call American Blower. 


Unit Heaters 


Ventura Fans 


If you're concerned with power 
transmission, you'll want to know about 
our Gyrol Fluid Drives. Developed 
originally for use with mechanical draft 
fans, Gyrol Fluid Drives are today 
widely used in industry. They offer three 
important advantages—smoother 
acceleration, overload protection and 
substantial power savings. One company 
uses Fluid Drives on a crane that picks 
up acetylene tanks. Before they were 
installed, the tanks got such a violent 
swing from the quick start they would 
often damage building walls. Since 
using the Fluid Drives, they've had 
no trouble. 


MAY WE SERVE YOU? 
American Blower heating, cooling, drying, 
air conditioning and air handling equipment 
can do much toward improving comfort and 
- efficiency in business. For data, phone or 
write our nearest branch office. 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 


CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 
Division of Amenican Rapiator & Standard Sanitary corroaaton 


your Best BUY AMERICAN BLOWER Equipment 


Serving home and industry: AMERICAN-STAMDARD + AMERICAN BLOWER + CHURCH SEATS + DETROIT LUBRICATOR + KEWANEE BOILERS - ROSS HEATER - TONAWANDA IRON 
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ll Gearing 


The Acme Steel Pneumatic Steelstrap 
Stretcher is designed and precision- 
built for years of rugged service. It 
keeps on working year after year with 
never a thought by hard-handed ship- 
pers for the intricate mechanism in- 
side! The uniform accuracy of G. S. 
Fractional Horsepower Gearing con- 
tributes greatly to the staunch superi- 
ority of the Acme Steelstrap Stretcher. 


Producing Small Gears in large quan- 

tities, to exacting specifications, is our 

highly developed specialty. You see, 

we've been doing this ONE JOB very 

successfully for over 30 years! Here, 

we've gathered together the world’s 

finest facilities for mass producing 

Gearing from 12 to 96 D. P. with 

almost uncanny economy and effi- 

ciency. The very next time you have 

a problem in which Small Gears are 

involved by all means submit it to our 

capable engineers. See for yourself 4 

why so many of America’s leading 
manufacturers depend upon G. S. for 
all the Small Gears they need! 


BAIR Specialties, Inc. 


‘Spurs Spirals Helicals - Bevels - Internals Worm Gearing - Racks Thread Grinding 
MEMBER OF ff 2635 WEST MEDILL AVENUE - CHICAGO 47, ILLINOIS 


WORLD'S LARGEST EXCLUSIVE MANUFACTURERS OF FRACTIONAL HORSEPOWER GEAR 
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Now available for oil hardening 
in entire range of thicknesses... 


Brown & Sharpe 
Ground Flat Stock 


To give you even greater benefits from the 
money-saving, time-saving advantages of ac- 
urately pre-ground stock, Brown & Sharpe 
Offers a choice of oil or water hardening steel 
in 16 different thicknesses from 1/64” to 1”. 


; In eight thicknesses up to and lesadiog 
i 16”, a single type of ground flat stock now 

rves for hardening in either oil or water .. . 
4 distinct Brown & Sharpe feature. 


| With this complete range of 145 stock sizes, 


u can meet a wide variety of requirements. 

k for oil hardening is for parts with intri- 

cate sections, sharp corners or abrupt changes 

in form . . . for water hardening, where slightly 
higher hardness is needed. 

_ Continuous, repeat markings of type on each 
iece of Brown & Sharpe Ground Flat Stock 
ake identification easy. Protective envelopes 

in different colors simplify handling. 

Write for new descriptive folder. Brown & 
Sharpe Mfg. Co., Providence 1, R. I., U. S. A. 


We urge buying through the Distributor 


For templates, cutting tools, gages, 
machine ports and many similar 
pieces, there's a type of 
Brown & Sharpe Stock exactly suited 
to your specific requirements. 


6-1 Fesrvuary, 1951 


MECHANICAL ENGINEERING 


\ ¢ 
\ 
| 2 2 q 
Brown & Sharpe 


FORGINGS vs. CASTINGS? 


Sorry, it wasn’t even a contest! 


The Weldon Lathe Attachment meas- 
ures carriage movement directly to 
001”. Both fractional and decimal 
dials are available. All parts are 


chromium plated. 
In the first place, they shouldn’t be in the same rin: 


together, because Anaconda Die Pressed Brass Forg: 
ings have almost twice the strength of ordinary bra’ 
sand castings. 

The Weldon Tool Co. of Cleveland, makers of th 
Weldon Direct Reading Measuring Attachment fo 
lathes, switched from sand castings to forgings and 
found the extra strength a big sales advantage. 

They also found a lot of other things: Solid, 
dense-grained, readily machinable metal; die-like 
dimensional accuracy; a surface smoothness that cut 
finishing and plating costs to the bone. And... an 
overall saving of 30%! 

Publication B-9 will get you off to a good start. 
Write for it now. Address The American Brass Com- 
pany, General Offices, Waterbury 20, Connecticut. 
In Canada: New Toronto, Ontario. bo101 


You can depend on twice-wrougnt 


Anaconda Die Pressed Forgings 
illustrated are full-size and 
unretouched. On the spindle 


70%; on DIE PRESSED FORGINGS 


next above, 40%. 


; ‘agit 
mi } 
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We don't know the reason, but somehow chains seem 
to be taken for granted. If a chain for driving, timing or 
conveying has operated reasonably efficiently, that 
same chain is specified year after year. Yet, case after 
case shows that important savings can be made if 
these important functions are viewed with an eye for 
cost reduction and improved performance. For example: 


@ A manufacturer had been using a standard roller chain for years on his machine. A 


ex Field Sales Engineer showed him that he could use a Baidwin-Rex Double Pitch 


oller Chain and get the same operating efficiency at 


substantial reduction in cost because speeds did not require standard roller chain. 


‘ie manufacturer had been using conventional flat top chain to carry cans 


through his machine. It was necessary to pay a premium for special bevel top plates to 


tipping of cans. By switching to Rex TableTop® he got 


_ smoother tip-free operation at far lower cost. 


. A business machine manufacturer, faced with the need for more accurate timing, 


consulted his Rex Field Sales Engineer and switched from leather belts to the smallest 


roller chain— 14-inch pitch Baldwin-Rex No. 25 ot= 


accomplished his objectives. 


@ In carrying material through a scalder, a manufacturer had been using conventional 


steel chair. By switching to Rex Cast Pintle Chain, -_—— — = 


he not only cut his costs but the chain lasted far longer. 
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@ In another instance, a Rex Field Sales Engineer persuaded a manufacturer to switch 

from the pin-and-cotter roller chain he was using to a Baldwin-Rex Riveted Roller 
The change not only resulted in an initial cost 

saving but in longer life since the rivets have greater holding power. 

@ To a manufacturer of construction machinery, who had been using cast manganese 

steel chains, a Rex Field Sales Engineer recommended the use of Rex Steel Chabelco 

Chains. Since these chains are designed for efficient 


operation under dusty, dirty conditions, longer service life for both chains and sprockets 


at lower overall costs resulted. eo. 
| Cha i Belt COMPANY 


OF MILWAUKEE 


Because Rex Field Sales Engineers have all the re- 
sources of a complete chain line at their command, 
they can recommend without prejudice the exact type ‘ 
or size of chain that will deliver the most efficient per- fA\.\\ 
formance at the lowest cost to you and your customers. ® BALDWIN- REX 
You'll find it will pay you to consult with him regarding (o) 


your chain application problems. Call or write your : 
Field Sales Office, or mail the coupon. REX CHAIN & TRANSMISSION DIVISION 


CHAIN BELT DISTRICT SALES OFFICES SUCH 


Atlanta Dallas Los Angeles Pittsburgh 
Birmingham Denver Louisville Portland 
Boston Detroit Midland St. Lovis 

H Milwauk San Francisco 


od Seattle Ch 
Chie Indianapoli Mi poli chain Belt Compan 
lack ile Springfield 1765. W. Bruce St., Milwaukee 4, Wis. 
Gentlemen: 


Cleveland Kansas City Philadelphia Tulsa . : 
I am particularly interested in 


Please send descriptive literature. 


REX STOCV.-CARRYING WAREHOUSES 


Atlanta Milwaukee Seattle 
Dallas Portland Springfield 
Los Angeles San Fi i we 
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ristol Connecticut 
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of grate in this mod- uth 


tories of the Anth 


Operation by 
“seeing” radiant heat 


Arrow points to THERMOSWITCH 
unit which controls operation | 


ern anthracite home 
heater. 


A 
ped in the | 


Outstanding among anthracite home heating 
equipment, the Axeman-Anderson Anthratube 
stokes itself automatically, burns up to 38% less 
fuel than ordinary coal furnaces, and captures over 
80% of the coal’s usable heat. A feature of its effi- 
cient operation is a self-shaking grate, and a basic 
design-problem was to devise a means of actuating 
this grate at the proper times for ash removal. 
Since ash is not formed at a constant rate, timing 
devices were precluded. 

Thermostatic control was indicated, but it was 
found that when any of various standard thermo- 
stats were placed in or near the fire they either 
could not stand the temperature or were too slow 
in operation. 

The solution was a Fenwal THERMOSWITCH 
unit, placed about six inches in front of the grate 
bed, where it responds by ‘“‘seeing’’ the radiant 
heat from the fire bed. When ash collects, the 
THERMOSWITCH control can no longer “‘see”’ 
the fire and, therefore, the shell temperature drops, 
closing the operating circuits, causing the grate to 


units can do for you. | 
+ no obligation. 


FENWAL, INCORPORATED, 52 Pleasant St., — | 


_ Just fill in coupon and mail . 


111 South Burlington Ave., Los Angeles 4, 


TEMPERATURE CONTROL 


r 


move forward and back, dumping the ash, until the 
fire is again ‘‘visible’”’ to the control. 

The activating element of THERMOSWITCH 
thermostats is the single-metal shell that expands 
or contracts insiantaneously with temperature 
changes, making or breaking the totally enclosed 
electrical contacts. This unique performance has 
proved to be the logical answer to the widest var- 
iety of control problems. 

It may be your answer. Why not send for further 
interesting facts that will help you decide. Mail the 
coupon today! 


ulti. Pur 


SENSITIVE 


Pose, 


FREE! Get this bulletin... see what Fenwal | 


1 am chiefly interested in the applications checked: 


Heating Cooling Humidity Control or De- 


Alarm (over-temperature, 
under-temperature) Vapor Level Controt 


© Rediont Heat Controt 
ling vapor temp 


Timing (thermal) 
© Pressure Control (by 


e) 
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( thought KH PHOENIX TRACING 
gel the berries - but 


how good can 


a tracing cloth get! 
PHOENIX* Tracing Cloth always did feel good to 


n engineer’s pencil, but, now, new improved N166 
HOENIX feels better than ever—performs better 
is better. It’s whiter than ever—which gives it better 

ntrast for pencil line drawings. (This helps reprint 
transparency.) 

The new PHOENIX is toughened to take today’s 
new vigorous printing techniques—repeated trips 
under higher powered lights or through hotter print- 
ing machines. 

The new N166 thrives under an ultra-violet test, 
which equals thousands of prints on a machine, or 
years of exposure to daylight. No appreciable 
yellowing. 


* Trade Mark ® 


Improved PHOENIX resists heat of glass cylinders 
even as high as 250° to 275°. Will not stick. 

K&E have also given this cloth a Bureau of 
Standards three day 212° heat test, which is the 
equivalent of years of aging. It retains its whiteness 
remarkably well. 

The new PHOENIX resists ammonia vapors and 
discoloration by contact with diazo prints in storage. 

Its surface takes friction heat of motor erasers with- 
out softening or stain. 


2-way water resistant 


Both sides of the new PHOENIX are wonderfully 
water-resistant. This is important, since, if one side 
is more water-resistant than the other, the weaker 
side runs the show. By water, I mean water AND 
perspiration. 

Gosh, I never dreamed I could say so many excit- 
ing things about a piece of cloth! 
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A PLANIMETER will 
measure the plane area 
of anything from 
swainp to a pumpkin pie 


—and it’s loaded with 
inbuilt K&E precision 


Don’t ask me how it works. It’s Greek to me. But 
you engineers probably understand that a planimeter 
will measure the area of an irregular plane if you 
push a little point accurately around its outline. 

Engineers also tell me a planimeter has to be about 
the most accurate thing on wheels, or it will tell false- 
hoods. If it has rheumatism in any of its joints, water 
on the knee, or a crick in its funny bone, watch out. 


Engineers tell me that KKE COMPENSATING 
POLAR PLANIMETERS are built beautifully for 
long-lasting cat’s-whisker precision—that is, unless 
you go dropping them on the floor or using them to 
fight mosquitos. 

A new K&E Manual conies with each instrument. 
It includes description of a unique method, which 
greatly increases the size of the area that can be 
measured. 


LEROY is as versatile as a 1-man band. 

You can have standard Gothic alphabets in a va- 
riety of sizes, plus many other type styles—Condensed, 
Extended, Reversed, Outline Gothic, Cheltenham, 
ete. Everything, including strawberry and vanilla. 

Then there are Symbol Drawing Templates—Elec- 
trical, Welding, Map, Geological and Mathematical. 

Also special templates made specially to order: 
trade marks and designs, frequently used words and 
phrases. Tell your K&E distributor or branch or the 
factory at Hoboken what you want. Send for a 
“LEROY Lettering and Symbols” booklet. 

In case you don’t know it, LEROY is a “controlled” 
lettering device used in thousands of drafting rooms. 
Swift and sweet. No smearing. No swearing. 

You can form perfect letters the first time, and 
achieve speed and skill in a 
matter of minutes. 

For further information 
about any of the above 
products, ask a K&E Distrib- 
utor or any K&E Branch, 
or write to Keuffel & Esser 
Co., Hoboken, N. J. 


* Trade Mark & 
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makes those off-the-beaten- _ 

® ‘path special springs that find so 
many uses in thousands of mechan- 
i¢al products. Let's see a sketch or 
blueprint for quotation or solution. 


"BARNES: GIBSON RAYMOND 
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Take a tip from 
the people who run Railroads 


OU can date a renaissance in railroad equip- 

ment from the time when the first stainless 
steel streamliners appeared in the 1930's. In stain- 
less steel, railroad management found a material 
that introduced a whole new set of values . . . so 
strong that it permits lightweight construction 
which saves large amounts in fuel costs . . . so 
corrosion-resistant and everlasting that cleaning, 
maintenance and depreciation costs are cut to 
the bone. 

The public is benefitted with faster, safer, more 
comfortable and modern travel accommodations; 
the roads benefit because stainless steel saves on 
expenses and increases profits. Today you'll find 
Allegheny Metal used not only for entire trains, 
but in dining-car kitchens, sleeping-car equip- 
ment, refrigerator cars, and tank cars for the 
transportation of milk, chemicals, etc. 


wad 3149 


Rail equipment is only one of the vital uses for 
stainless steel in general industry and the na- 
tional defense. In the past decade, we have spent 
many millions to increase the supply of Allegheny 
Metal and other alloy products, and are in the 
process of spending millions more. @ In the na- 
tional interest, let us help you to use stainless 
steel most efficiently, and make the available 
supply go farther. 

Complete technical and fabricating data—en- 
gineering help, too—are yours for the asking from 
Allegheny Ludlum Steel Corporation, Pittsburgh, 
Pa. ... the nation’s leading producer of stainless 
steel in all forms. Branch Offices are located in 
principal cities, coast to coast, and Warehouse 
Stocks of Allegheny Stainless Steel are carried by 
all Joseph T. Ryerson & Son, Inc. plants. 


You can make it BETTER with 


Allegheny Metal 
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Just 60 SECONDS 
! 


print!!! 


THE DU MONT TYPE 296 
Oscillograph-record Camera 


@ The Type 296 is an inexpensive 
oscillograph-record camera, greatly 
improved for general-purpose appli- 
cation with any standard S-inch cath- 
ode-ray oscillograph. It incorporates 
@ compact, all-metal, 35mm camera, 
calibrated shutter and a high-quality 
{/2.8, 75mm, coated lens which in- 
creases its capability 57% over the 
Type 271-A which it supersedes. Con- 
struction is rugged and durable: op- 
eration simple and foolproof. The 
Type 296 weighs only 4% lbs. 
Paice. . .$149.50 


OU MONT LABORATORIES 


The TYPE 297 


Oscillograph-record Camera 


@ You've just advanced the film 
after making an exposure.That starts 
the Polaroid-Land “packaged” de- 
veloping process. And while you're 
waiting for its completion—in just 60 
seconds~you can start the next ex- 
posure or set of exposures, With the 
Type 297, once you've snapped the 
shutter, its self-contained, 60-second, 
developing process lets you forget 


SPECIFIC 


LENS—Du Mont-Wollensak {/2.8 or 1/1.9, 
75mm, coated. 


SHUTTER — Wollensak Alphax; shutter 
speeds of 1/25, 1/50, 1/100 sec. Time 
and 


Write for bulletin on photographic techniques. 


about the variables of the darkroom. 
And with such special oscillo- 
graphic features as simultaneous 
viewing and recording, an illumi- 
nated data-card, sturdy and easily 
attached mounting, and overall 
economy of the Polaroid film, Du 
Mont has added even greater mean- 
ing to this excitingly fast method for 
“printing” the oscillograph image. 


ATIONS 

PRINT x 4 in.—one, two, 
three, or more exposures per print. 
{MAGE REDUCTION RATIO-2.25:1. 


PHYSICAL SIZE—Length, 145% in.; height. 
10 in.; width, 6 in. 


$285.00 with {/2.8 lens 
$355.00 with 1/1.9 lens 


NSTRUMENT DIVISION 1oob MAIN AVENUE, CLIFTON, NEW JERSEY 


16 - Fesrvary, 1951 


MECHANICAL ENGINEERING 


with the camera that brings a new speed and 
‘ 
and for thrifty 
| 
recording 
| 
; FOCUS-Fixed. May be adjusted for spe- 
cial oscillographic work. WEIGHT ~12 lbs. 
; WRITING SPEED— Writing rates of 3.5 in 
| 
: 12,000 volts accelerating potential. 
| 


genuine 


TUBE-TURN Welding Fittings are 
identified by these trade marks! 


tt ond TUBE-TURN are trade marks of Tube Turns, Inc. 


Unique forging process 
gives strength 


UBE-TURN WELDING FITTINGS have a close-grained metal structure 
fully as strong as the pipe to which they are welded. Welding elbows, 
for example, are forged by the only process that achieves wall thickness 
as uniform as the original seamless pipe . . . guaranteeing full strength 
throughout. And, their true circularity means accurate alignment, regard- 
less of angle, for strong, tight, permanently leakproof connections, 


Write Dept. F-2 for free Forged-in strength is inherent with all types of TUBE-TURN Welding 
mm po age yo Fittings. It’s one of the big reasons why it pays to specify them for all 
metectals of WeeSuan jobs. Get in touch with your nearby TUBE TURNS’ Distributor. You'll find 


one in every principal city. 
“Be sure you see the double tt” 
LOUISVILLE 1, 
TUBE TURNS, TING. 
DISTRICT OFFICES: New York + Philadelphia Pittsburgh Houston + Tulse Sen Francisco Los Angeles 
TUBE TURNS OF CANADA LIMITED, CHATHAM, pao a . A wholly owned subsidiary of TUBE TURNS, INC. 
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Wrought iron downspout 
welded on Cleveland 


Bridge 


Cleveland’s Abbey Avenue Bridge is big enough to 
collect a lot of water in a rainstorm. To get rid of 
it, nine downspouts, ranging from 39 to 66 feet in 
height, carry the water to underground sewers. 
Wrought iron pipe was chosen for its resistance to 
rust. All-welded piping was chosen for long life, 
structural rigidity. Weak joints here could be fatal! 
Contractor on this job, the Gorman-Lavelle 
Company of Cleveland, likes speed on the job. The 
— piping itself was quickly fabricated on the ground, 
mri then raised into position. Piping went up fast— 
and safely! 
A lateral connection near the top of the spout 
ads up to drains on the bridge. TUBE-TURN Weld- 
g Reducers are installed at the very top of the 
pout. The drain sets in the reducer, with a loose 
, allowing 2” clearance all around. Thus the bridge 
expand on its roller bed without disturbing the 
ipe. TUBE-TURN Welding Reducers, Elbows, 
terals and Caps are all part of the leading line 
welding fittings. | 


DISTRICT OFFICES 
New York 
Philadelphia 
Pittsburgh 
Chicago 

Houston 

Tulsa 

San Francisco 

Los Angeles 


TUBE TURNS, INC. 


LOUISVILLE, KENTUCKY 


TUBE TURNS, INC., Dept. F-2 

224 East Broadway, Lovisville 1, Kentucky 

Your Name 
Position 

Company 

Nature of Business . 


Address ..... 


Note TUBE-TURN Welding Elbow at bottom of downspout. Drain pipe 
be to 


9 sewer. d, too, a system 


there are no threads to 


welded with TUBE-TURN Welding Fittings is the best long- term bet— 


corrode, the problem of leakage is eliminated. 


e 

e BRIDGE DECK 

DRAIN 

+ TUBE-TURN TUBE-TURN 

7 WELDING WELDING 

CAP REDUCER 

e 

TUBE-TURN 45° 
WELDING 

; FOR THE BEST JOB FITTING 

specify TUBE-TURN 

e TUBE-TURN WELDING 

© WELDING FITTINGS 

© AND FLANGES. 
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The production problems to be met 

in the years ahead may demand a 

pump that can do more than one jo 

...@ pump that can meet changing 
conditions of use...a pump that can be kept in service with a 
minimum of downtime. That’s why now—more than ever—the 
adaptability of this Byron Jackson Bilton Pump has special 
importance to you. For more data on the Bilton or a BJ Job- 
Engineered Analysis of the model for your specific need, contact 
your local Byron Jackson sales office or write 

Since 1872 


P.0. Box 2017, Terminal Annex, Les Angeles 54, Calif. 
OFFICES IN PRINCIPAL CITIES 


BACKS YOU UP, with 


anda dependable pa 


3452—Martin R. Klitten Co.—151 


single unit on a common 
shaft. No need for rigid 
foundation or base. 


TURES 

INTERCHANGEABLE PARTS 

... simplified construction 
and allows 


uses 
easy interchangeability of 
all basic parts. 


MINIMUM SPARE INVENTORY 


---@ small number of spare 
parts can serve a large num- 
ber of working Biltons, pro- 
viding full repair protection 
with a minimum inventory. 


... single-stage models meet 
all classes of low to medium 
head service. Two-stage 

dels fill di and 


medium-high head service. 


AVAILABLE IN 
SPECIAL CONSTRUCTION 


.+-BJ Mechanical Seal for 
handling liquids with special 
temperature, corrosion or 
pressure factors. Also explo- 
sion-proof motor, or other 
special construction. 


... Single-stage models in 
1%, 1%, 2, 24a, 3, 4 and 
5 inch sizes. Two-stage in 
1%” size. Capacities to 
2000 gpm, heads to 475 ft. 
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SAVES SPACE 
dant shi lit this pump are constructed in a 
SIMPLIFIES INSTALLATION 
: > ...mounts in any position, 
: at any angle, including wall ; 
=~) mounting or sling mounting 
| 
LOW HORSEPOWER 
CONSUMPTION 
...close-coupled construction 
allows more efficient appli- 
cation of power to pump. 
| 
a 


BARRIER to 
SOUND and HEAT 


American Felt Company’s “K” Felt tion is American Felt Data Sheet 
is made to Army-Navy Specifica- No. 3, “K” Felt. Write for it today. 
tions for applications where either 


sound absorption or thermal insula- 2 

tion, or both, are required. It is in American Felt 
wide use in airplanes, auditoriums, 

radio studios, and special automo- Com any” 

bile applications. Suitable for use at 

temperatures from below zero to 

250° F. Made in rolls approximately 

24 yards long and 72 inches wide, in 

thicknesses from Yq to Y2 inch. ENGINEERING AND RESEARCH LABOR 
Thicknesses over 1 inch are easily GLENVILLE, CONN. — PLANTS: . 
produced in your plant by layering. 1 c 

The engineering authority on the use 

of felt for sound and thermal insula- 


Flow Resistance, gm./sq. cm./sec., 1 in., Spec. AN-S-32...... 
Spec. 


Surface Density, Ib./sq. yd./in, 

Tensile Strength, ib./sq. 

Compressive Stress, Ib./sq. in. ot 50% Deflection. 

Compression Set, 24 hr. loading at 50° Deflection . 

Temperature Effect, —65° to 250° F........ 

Vibration Disintegration, Weight lors in 12 hrs. ot 2000 cpm... 
Fle: 


Moisture Absorption, 24 hr. test at 125° F. ond 96% RH... psomnenees 
Moisture Content, A.S.1.M., 0461 Standard Condition, ot 70 


Afteralow, MOK... 


Bacterial, Fungi and Vermin Resistance 


| FREQUENCY j 
SURFACE DENSITY CONDUCTANCE 

| Cycles per Second Cc | 

BTU /Hr./Sq. Ft./°F. | 
lb./Sq. Ft. | lb./Sq. Yd. | 128 512 1024 2048 | 4096 | 


a 29 | 56 
29 63 83 
62 82 86 
40 | 87 


#13 28 | 
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ese 
Collapse When Wet... NERO 
Corrosive Action, Aluminum, Magnesium and Alloys... None 
% 0.09 0.81 ‘03 | | 68 ‘2s 0.68 
0.18 1.62 05 | 07 87 244 
M 0.27 2.43 04 | .17 83 60 0.28 3.57 
’ 0.36 3.24 06 | | 187 70 0.21 476 
2 0.72 6.48 0.13 | 7.69 
2% 0.90 8.10 on 9.09 


you can SURE.. its 
estinghouse 


} 


With Type E turbines, you can be doubly sure 
of protection against overspeed. 

A sensitive, powerful centrifugal-weight gov- 
ernor, enclosed in a specially shaped housing, 
provides extremely accurate speed control. 

However, if for any reason the governor loses 
control, Type E dual protection takes over. A 
corrosion-resistant, spring-restrained weight, 
mounted in the governor hub, strikes a trip link- 
age... instantly closes the governor valve and an 
independent steam inlet butterfly valve. Steam is 
cut off positively . .. danger is avoided. 

Dual protection is but one of the many signifi- 
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it’s DOUBLE safe! 


cant features of Type E turbines. We invite your 
comparison on amy count. Ask your nearby 
Westinghouse office for 20-page book B-3896, or 
write Westinghouse Electric Corporation, P. O. 
Box 868, Pittsburgh 30, Pennsylvania. _J-50499-A 


| 
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The vision began to take form on Independence Day, 
July 4, 1883 at Sunbury, Pa. when Thomas A. Edison 
threw the switch of the first commercial steam-elec- 
tric station in the world. This was one of the epochal 
events foreshadowing the scientific, industrial, and 
economic miracles of the 20th century. The new Sun- 
bury Steam-Electric Station neor Sunbury, Pa. re- 
flects both the tradition of our American past and 
the hope of tomorrow as its fine buildings emerge 
from the blueprint stage to provide an abundant 
source of power for factories, offices, farms, and 
homes in Central Eastern Pennsylvania. 


FOSTER WHEELER 


The earliest section which houses four Foster Wheeler 
400,000 Ib per hr steam generators providing steam 
for two 75,000 kw turbine generators is the world's 
largest power plant burning pulverized anthracite. 
The first extension houses a 100,000 kw turbine 
generator and an 800,000 Ib per hr Foster Wheeler 
steam generator. Engineering is under way for the 
installation of an additional Foster Wheeler 
1,000,000 Ib per hr reheat steam generator de- 
signed to serve a 125,000 kw unit. When ultimately 
completed, the station is expected to have a capacity 
of more than 700,000 kw. 


CORPORATION 165 


BROADWAY, NEW 
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The “Stoti at: 
was built by ThemosFA. in 1883. 
~ 
| 
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YORK 6, N. 
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ITH the separable outer race type Hyatt Hy-Load 

Roller bearing it is possible to omit the outer race 
and mount the assembly on the shaft with the rollers 
operating directly in a housing of suitable hardness 
and finish. When space is limited for the housing bore 
or a bearing of larger size is desired, this feature of 
the BU-L and BU-Z Hy-Load Bearings makes them 
ideal for this type of application. 


Another important feature is the complete inter- 
changeability of bearing parts. Any outer race will fit 
any roller assembly of the sdme number. This permits 
the two bearing parts to be mounted in separable 
machine elements which are then brought together 
for assembly without worrying about selective fitting. 
This important Hyatt Bearing feature speeds final 
assembly, permits more efficient production planning 
and layout, and often leads to improvements in 
product design. 


In addition to the Hy-Loads with separable outer 
races there are separable inner race and non-separable 
types each of which are made in a wide range of sizes. 
Full information about all Hyatt Hy-Load Roller 
Bearings is contained in Catalog 547 ...a complete 
engineering guide to radial bearing selection and use. 
Write for your copy today. Hyatt Bearings Division, 
General Motors Corporation, Harrison, New Jersey. 


A | OF NM pal ap “A 
i 
| 
| 
: JSS 088 
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 HYATT ROLLER BEARINGS 
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ordered for 5,000,000 kw 


of new electric 
generating capacity 


Perhaps an even more impressive indication 
of Bowl Mill acceptance throughout the 
utility industry is the fact that... 
... if all Bowl Mills purchased by 
American utility companies from 
January 1 to December 31, 1950, 
were to operate at 70% use capacity 
factor for a year, they would pul- 
verize a total of 
20 million tons of coal — 
that’s about 1% of the amount of coal 
used by all utility companies in 1949, 
No one factor could possibly account for this 
widespread acceptance. Rather it is the fact 
that the Bowl Mill’s record of performance 
in hundreds of installations has been out- 
standing in all these important respects... 
© power consumption 
e maintenance costs 
e control characteristics 
e ability to maintain 
capacity with wet coal 
e ability to maintain 
fineness through life of 
grinding elements 
e quiet vibrationless operation 
Check the facts of Bowl Mill performance on 
all these counts and you will understand why 
utility engineers continue to accord it such 
widespread preference. B-457 


COMBUSTION ENGINEERING- 
SUPERHEATER, INC. 


200 Madison Avenue e New York 16, N. Y. 


ALL TYPES OF BOILERS, FURNACES, PULVERIZED FUEL SYSTEMS AND STOKERS; ALSO SUPERHEATERS, ECONOMIZERS AND AIR HEATERS 
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THIS STEM 
WILL LAST LONGER 


because 

it’s machined 
from 

OIC Alloy 40 


ag 


Months ago, we introduced Alloy 40 to the field; use 
has confirmed our laboratory tests. Now, we are ready 
to tell you about it. 

Alloy 40 completely eliminates galling and seizing. It 
is harder and stronger. It is highly resistant to attack by 
corrosive liquids and semisolids. It lasts longer! 

All OIC Bronze Valves are now equipped with Alloy 
40 stems. The Ohio Injector Company, Wadsworth, Ohio. 


VALVES 


FOUNDED 1883 FORGED AND CAST STEEL- IRON - BRONZE 
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LIMIT-LOAD FANS 
For large-scale ventilation. Quiet, 
Sizes up to 
500,000 c.f.m. ‘Buttetin 3675. 


For 
air 


FLOW FANS 


rvice. 
non-overloading. Bulletin 3533-C. 


{ 


= 


POWER PLANT FANS 
Primary, forced draft, induced 
draft —buile for the severest 
service. Bulletin 3750 


ight-duty ventilation ant 
jitioning se 


BREEZO FANS 
wall fans. Durable 
economical. sizes. 
Bulletin 3 3222-F. 


TYPE “CB” PRESSURE BLOWERS 
For pressure blowing 
up 24% pounds per square 
hag 3553-A. 


TYPE “CC” PRESSURE BLOWERS 
In sizes for pressures up to s 
nds and capacities up 
5,000 c.f.m. Bulletin 3553- 


BABY CONOIDAL FANS 
Compact, for portable or duct- 
connected service. Quiet, efficient. 
Bulletin 3499. 


INDUSTRIAL EXHAUSTERS 


With interchangeable wheels for 
air exhausting or materials con- 
veying. All-welded. Bulletin 3576. 
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“E” BLOWERS—EXHAUSTERS 


For oil or gas furnace blowing, 
cleaning. 


BUILDS 


THE A/GHT FAN 
FOR THE JOB 


Whether you need to ventilate a small room or an 
entire factory —clean tools with air or give your 
boiler system the most efficient mechanical draft — 
“Buffalo” builds the fan for the job! And whatever 
“Buffalo” fan you pick, you can know that its 

formance is backed by 73 years of “air know- 
ow”. Take a look at the fans shown here, and 
write us for engineering bulletins by number on any 
that might fit your particular application! 


BUFFALO FORGE COMPANY 


148 MORTIMER STREET, BUFFALO, NEW YORK 


Canadian Blower & Forge Co., Led., Kitchener, Ont. 
Branch Offices in all Principal Cities 


—And For PUMPS... 


. .. you'll find a rugged precision-built “Buffalo” 
Centrifugal Pump of he right design, the right metal 
or alloy and right capacity to handle your liquid- 
moving job most efficiently. WRITE FOR FACTS! 


BUFFALO PUMPS, INC. 
148 MORTIMER STREET, BUFFALO, NEW YORK 


Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 
Branch Offices in all Principal Cities 


Bulletin 
letin 3701. 


VOLUME FANS 
For or up 
to 10” s positions. 
Bullecie 5-A. 


BELTED VENT SETS 
Compact, "“package”’ fans for duct 
or free-air delivery. Non-over- 
loading. Bulletin 3720. 


“RE” BLOWERS—EXHAUSTERS 

Larger versions of “Buffalo” “E” 

Blowers, in sizes from 50 to 
1600 c.f.m., for pressures up to 
40” of water. 


SHORTBOY VENTILATING SETS 


New high efficiency all-aluminum 
blowers with hollow shaft. Bul- 


BELT-AIR FANS 
Efficient, quiet for free- 
air delivery u 9,000 c.f.m. 
Bulletin 3222-F. 
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- « « within a short period, w fabricate and 

critical power piping for@thirteen major reheat units. 

nine leading utility companies...inc y six well-known consulting 
engineers...and have a total operating capacity of more than 1,150,000 kws. 

In addition, Kellogg power piping has been specified for many traditional-type 
installations in the U.S., Canada, Europe and South America. 


WEWS FOR OPERATORS 
IN WESTERN CANADA! 
Canad 


ian Kellogg 

pany has com- 
plete shop facilities for 
the fabrication of all types 
of piping at EDMONTON in 
Alberta . Inquire 
directly or through any 
Kellogg office. 


Special stedies of unusual Metallurgical by 
problems such as graphitiza- recognized specialists 


tion to assure long life and have made mains Ge 
low maintenance. tions in this fi 


Complete facilities for che tab- Top weidiag in Quality control, devised by 
rately analyzing stresses in pip- __rication of steel productstrom — shopsand in the field by weld- metallurgical experts, embrac- 
ing and providing unique simple forgings to specially ers accusroried to ing forming, heat treating and 

tical installations, cast bi-menallic devices. under X-Ray checks. non-destructive testing. 


The M. W. Kellogg Combany. Inc. (A Suhcidiary of Pullman Incorporated) — Offtces in New York, Jersey City, Buffalo, Los Angeles, Tulsa, Houston, Toronto, London and Paris. 
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Bends and Headers 
Giant One-Piece Bends 
Forged and Welded Fittings 


The New Model L 


GRINNELL 
CONSTANT-SUPPORT 


@ spring sizes to meet the entire range 
of loads from 141 Ibs up to 19,530 Ibs. 


@ 3 physical structures to accommodate 
total travel requirements of 214 inches, 
5 inches and 10 inches maximum. 


@ Wider load range for each hanger size. 
@ Greater total travel. 


@ Field load adjustment can be accom- 
plished by turning a single bolt. 


@ The total travel of sizes 1 through 12 
inclusive may be changed in the field. 


@ The hanger is nearly symmetrical and 
the load coupling is suspended from 
the center of the hanger. 


Grinnell Constant-Supports maintain full 
safety factor in supporting high tempera- 
ture, high pressure piping. They provide 
constant support to piping subject to ver- 
tical movement, in all positions of travel. 
Non-resonant. Mass-produced from stand- 
ard precision parts. Individually calibrated 
for each installation. Minimum headroom 
required. Data sheets available.~ 


GRINNELL 


WHENEVER PIPING IS INVOLVED 


GRINNELL COMPANY, INC., Provi Buffalo Charlotte Chicago 
* Cranston « New York 
Pocatello 


Cleveland 
Oakland 
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The MAXITORQ floating disc CLUTCH takes care of power transmission in this Model FF 
packaging machine, used in freezer plants to overwrap frozen food packages. 


The Package Machinery Company, Springfield, Mass., one of the largest manufacturers of pack- 
aging machinery in the world, builds approximately 100 different models of machines. Their 
engineers say, “We have been so well satisfied with the Maxitorg Clutch that we have adopted 
it as standard on practically all machines we build that require a clutch type of drive.” 


This specific Maxitorg is the NO. 23, single dry type, 1 H.P. at 100 r.p.m., 4-1/32” long, 3-15/16” 
dia. There are 8 standard capacities, 1/4, to 15 H.P. single or double, wet or dry. Separator springs 
keep discs “floating” in neutral... prevent drag, abrasion, heating. Assembly, adjustment, take- 
apart are manual...no tools required. Disengagement is instant and complete. 


Within its capacity, the Maxitorq Clutch serves many applications for machine tools, industrial 
products, mowers, textile, printing, mining, lumbering, packaging and a host of other machines. 
Ask for our engineering recommendations... join “Maxitorq’s good companies.” 


Send for Catalog No. ME2 


_ THE CARLYLE JOHNSON MACHINE COMPANY _ 
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Farval helps sheet leveler 


1TH this machine, a kitchen range manufacturer 
saves nearly $2,500 a month. It is a McKay 
Leveler, through which steel sheets are passed to 
correct irregular grain structure—a cause of break- 
age in deep drawing operations. 

Steady, economical operation of the leveler is 
insured by a Farval Centralized Lubrication System. 


Forty-two bearings are served by a manual pumping | 


unit. 
With Farval on the job, it isn’t necessary to stop 
the machine for periodic oiling, because a few quick 
strokes of the pump lever once or twice each work 
shift lubricate every bearing—adequately and with- 
out waste. Nor is it ever necessary to shut down the 
leveler for repair or replacement of bearings dam- 
aged or worn out by faulty lubrication. 


Just as the McKay Leveler soon pays for itself in 
savings, so also a Farval system on any machine soon 
pays for itself—by the savings it brings in bearing 
expense and lubricant cost, not to mention oiling 
labor and production time saved. 


Farval is the original Dualine system of centralized 
lubrication, proved practical in 20 years of service. 
The Farval valve has only two moving parts—is sim- 
ple, sure and foolproof, without springs, ball-checks 
or pinhole ports to cause trouble. Through its full 
hydraulic operation, Farval unfailingly delivers grease 
or oil to each bearing—as much as you want, exactly 
measured—as often as desired. Indicators at every 
bearing show that each valve has functioned. 


Write.for Bulletin 25 for full details. The Farvai 
Corporation, 3264 East 80th Street, Cleveland 4, O. 


Affiliateof The Cleveland Worm & GearCompany, Industrial 
Worm Gearing. In Canada: Peacock Brothers Limited. 


show $2500 monthly saving 


FARVAL—Studies in 
Centralized Lubrication 
No. 118 


McKay Sheet Leveler on which all bearings are 
Farval lubricated. Farval Centralized Lubrica- 
tion Systems, manually operated and automatic, 
lubricate over a million bearings in the iron and 
steel and metal working industries alone. 
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Photo Courtesy The Electric Sprayit Co. 


Courtesy Remington Rand, Inc. 


The TRIMZIT Electric Hedge Trimmer, manufac- 
tured by The Electric Sprayit Company of Sheboygan, 
Wisconsin was designed with the help of a G-R STROBOTAC. 
The hedge and lawn trimmer has reciprocating cutting blades. The 
STROBOTAC enabled the research department of the company to 
obtain operating analyses of the exact characteristics of movement of the 
cutters . . . merely by pointing the STROBOTAC’s beam at the blades 
and turning the control knob until the blades appeared to move in 
slow motion. 

It would have been extremely difficult, if not impossible, to 

analyze this motion without the aid of the STROBOTAC. 
The Electric Sprayit Company also use the STROBOTAC 
regularly on its production line to give the trimmers a final speed check. 
Type 631-B e Hundreds of manufacturers are becoming aware of the unique 
STROBOTAC possibilities offered by the STROBOTAC in getting real assistance not 


Direct -Reading Speed Range: from 600 to 14,400 per 
minute — stops motion from 100 to 100,000 rpm only in research, design, production and maintenance, but also in sales 


Flash Duration: between 5 and 10 millionths of a second - 
Power Source: any 115 volt, 60 cycle a-c line demonstrations. 
Power Input: 25 watts We'd like to tell you more. Just write for your copy of 


Dimensions % inches Ww : 9% Ibs. 
——— _ EYES FOR INDUSTRY, without obligation of course. 


GENERAL RADIO COMPANY Se? 


90 West St.. New York 6 920 S. Michigan Ave... Chicago 5 1000 N. Seward St., Los Angeles 38 
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Caterpillar 


Records dynamic strains of moving engine parts 
with BRUSH Analyzer 


@ At Caterpillar Tractor Co., research engineers are 
constantly seeking to improve performance of engines 
and components. To do so requires immediate, accurate 
data of dynamic phenomena. That’s where the Brush 
Strain Analyzer comes in. 


In this test on tractor parts, strains are “picked up” 
with bonded electric strain gages. The signal is amplified 
in the Brush Universal Amplifier and recorded instan- 
taneously on the Brush Direct Writing Oscillograph. 


Other current projects in the “Caterpillar” Research 
Department are utilizing Brush Strain Analyzers for 
determining operating stresses in engine parts and 
components. Set-ups for such tests are laborious and 


expensive, consequently only the most reliable and 
precise instruments are used. 

With use of a resistance-sensitive pick-up, the Brush 
Strain Analyzer provides a complete package unit for 
obtaining permanent records of torque, strain, vibra- 
tion, pressure and other variables. Write today for 
further information. 


THE Srask DEVELOPMENT COMPANY 
DEPT. P-2, 3405 PERKINS 14, OHIO, U.S.A. 
Canedi 
A.C. Wickman (Canada) Limited, P. °. Box ?. Stotion N, Toronto 14, Ontorio 
© PIEZOELECTRIC CRYSTALS AND CERAMICS + MAGNETIC RECORDING 
ELECTROACOUSTICS + ULTRASONICS + INDUSTRIAL & RESEARCH INSTRUMENTS 


tn wuting with a 


BRUSH RECORDING ANALYZER 
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Once a laboratory curiosity...now serving science 
in surprising ways...with the help of 


\ 


Like Hertzian waves, Roentgen rays, 
and radioactivity . . . magnetostriction 
was once just a physicist’s plaything. 


} Early experimenters noted with in- 
f terest the unusual behavior of magnet- 
ized ferromagnetic materials . . .|the 
“spontaneous” dimensional changes; 
and inversely, the permeability changes 
when dimensions were forcibly altered. 


But as magnetostriction developed 
from laboratory demonstration to prac- 
tical application, it was discovered that 
few materials offered sufficiently high 
magnetostrictive response. When the - 
essentials of economy, workability, and 
. availability were considered, the num- 
| ber of suitable materials was still more 


limited. 


Both research and practice have now 
established Nickel as a satisfactory so- 

lution to this problem. Nickel’s mag- 
netostrictive contraction of approxi- 


waters; locating schools of fish. e 
@ Homogenization and sterilization of milk. 
@ Strain gages. 
@ Vibration and engine detonation. 
@ Phonograph pick-ups. 


@ Dust and smoke precipitation. 


67 Wall Street, New York 5, N.Y. 


A FEW OF MANY APPLICATIONS FOR MAGNETOSTRICTIVE EQUIPMENT 


@ “Sonar” and related devices for detecting submarines and ships. 
@ Raytheon’s “Fathometer”, for determining depth of 


@ Electrical filters, such as band pass filters for radio receiving sets. 
@ Acceleration of chemical reactions and cavitation effects. 


@ Frequency contro! of oscillators operating below 100 Ke. 


THE INTERNATIONAL NICKEL COMPANY, INC. 


mately thirty parts per million is ex- 
ceeded only by a few costly special 
alloys. 


Nickel offers, in addition, excellent 
corrosion resistance, good resistance 
to the destructive effects of extreme 
temperatures, plus strength and hard- 
ness equal or superior to that of low- 
carbon steel. For special applications, 
even greater hardness can be obtained 
in Permanickel* through heat treat- 
ment, with only a small loss in 

h gnetic characteristics. 

If you are interested in magneto- 
strictive oscillators ... either for man- 
ufacture or application . . . Inco’s 
Technical Service Department will 
gladly put at your disposal data accu- 
mulated from both research and prac- 
tice. 


Bacteria Killer. A 9 Ke magnetostrictive 
oscillator used for sterilization in the 
chemical and ph ical industri 
The material is lami 
Nickel. Made by Raytheon Mauafacturing 
Co., Waltham, Mass, 


For your reference files, write for: 
Magnetostriction”, and “66 Practical 
Ideas for Metal Problems in Electrical 
Products.” 


Pick-Up: The magnetostrictive 
unit in this device is a 20-mil Nickel wire 
which is stretched between the poles of a 
horseshoe magnet. Variations in torsion 
caused by deflections of the needle produce 


flux variations in two pick-up coils that are 
wound around the stretched Nickel wire. 


EMBLEM . OF SERVICE 


NICKEL ALLOYS 


Monel* * Monel * Monel * “KR’* Monel * Monei 
Nickel * Low Carbon Nickel * Duranickel* 
Inconel* * Inconel “X"* 


*Reg. U. 8. Pat. Of. 
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Critical Manpower Shortage 


CARCELY more than a year ago the press of the 

nation carried dispatches to the effect that engineer- 
ing had become an overcrowded profession. Engi- 
Mecring graduates, it said, were unable to find em- 
ployment. The colleges had just graduated the largest 
number of engineering students in their history, the 
number having been abnormally increased by war veter- 
ans who were completing their education. A spirit 
of caution, engendered by uncertain business conditions 
and fears of the effects of inflation, had led some em- 
ployers to add fewer engineering graduates than usual 
to their staffs. 

Hardly had high-school students, their parents, and 
their advisers begun to question how seriously the over- 
crowding might affect careers in engineering which 
had been under consideration when the engineering col- 
leges, as the result of a survey, announced that practi- 
cally every engineering graduate had found employment, 
and a shortage rather than a surplus of engineers might 
be expected. The peak of the large classes had been 
passed and numbers of future graduates were estimated 
to be decreasing at an alarming rate. Enrollments of 
freshmen were also on the decline. Even before affairs 
in Korea began to affect the plans of industry and the 
need of the Armed Forces for young men, it became ap- 
parent that the colleges would be unable to supply the 
requirements of industry for engineering graduates for 
a period of several years. Low birth rate during the 
depression of the 1930’s and the virtual cessation of 
engineering education during the war had combined 
to reduce enrollment of engineering freshmen and the 
pool of young engineers with a few years’ experience in 
industry. A critical shortage of engineering graduates 
was actually facing the nation at a time when demand 
for them was rapidly rising. Such is the situation as it ts 
seen today. 

The facts about engineering graduates, engineering 
freshmen, and high-school graduates are presented in an 
article on pages 121-122 of this issue, by S. C. Hollister. 
A chart which accompanies the article shows what 
has happened from 1930 to date and the estimates of 
what is likely to happen from now until 1960. The 
chart takes no account of the possible effects of the induc- 
tion of young men into the Armed Forces which will, in 
all probability, still further reduce the estimated num- 
bers plotted. It shows that, by 1959, our engineering 
schools will be graduating about half the number of 
students estimated as needed by the national economy 
and that enrollments of engineering freshmen will be 


99 


about half the number needed to provide the graduates 
required. It shows that the estimated numbers of both 
freshmen and graduates are below the prewar trends 
by considerable amounts. It shows an alarming dip 
in estimated high-school graduations, attributable to 
the low birth rate of the 1930's. These are alarming 
facts to face in peacetime. With the inductions of young 
men for the Armed Forces increasing every month, the 
critical shortage of engineering manpower over the next 
decade becomes even more serious. Dean Hollister’s 
article emphasizes the gravity of the situation and sug- 
gests what the high schools, employers of engineers, 
and government agencies might do to make the best of a 
critical situation. Every engineer can help by being 
aware of the facts and using his influence to impress 
on the nation the need to use such engineering manpower 
as we have to the fullest extent and to make every effort 
to increase the supply of young men competent to carry 
on engineering work. 


Brains Are Important 


HE figures used by Dean Hollister to back up his 

contention that there is a rapidly developing 
shortage of engineers do not take into consideration the 
worsening of the situation madé inevitable by the 
drafting of young men for military service. This phase 
of the situation is at present in such a state of uncertainty 
and rapid change that a quantitative assessment of effect 
is not possible at this time. Dean Hollister points out 
that ‘there will not be young replacements for engineer- 
ing jobs vacated by the calling of recruits or of draftees. 
There will be only a partial supply of young engineers 
for new jobs as conversion, retooling, and war produc- 
tion may require. Intercompany pirating will only 
add to the difficulties of staffing. Robbing the colleges 
of faculty members for industrial jobs will surely dry 
up the supply and reduce the quality of training given 
by the colleges.." And he warns: ‘‘Government 
agencies including the Armed Forces must take cognizance 
of the situation. Plans must be developed whereby 
the engineering manpower needs of the services and of 
industry may be so co-ordinated that both will be ap- 
propriately served from the limited supply. Industry 
has the job of supporting the military. To assume that 
the military needs are paramount or exclusive would be 
a form of national suicide. A careful planning for 
utilization of men with engineering training and ex- 
perience only in categories where such training and 
experience are mandatory should be undertaken. . . . 
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Sound policies relating to deferment and the calling of 
reservists must be promulgated with the objective of 
maintaining a balanced utilization." 

What Dean Hollister is saying is that brains are im- 
portant. They should be conserved and used wisely in 
posts where the benefit to the nation is greatest, a propo- 
sition equally sound in wartime or peacetime. In a 
struggle for survival each person must be utilized to 
the best advantage. Gifted persons and those with 
special skills, training, and experience, are only too rare. 
They constitute a valuable asset. Their employment, 
whether for military or nonmilitary use, must be deter- 
mined objectively and with view to long-range results. 

An objective view of needs and qualifications will 
certainly place scientists and engineers in the category 
of gifted persons. Assertion by these groups, either in 
wartime or in peacetime, that they should be given in- 
telligent consideration is too frequently misunderstood 
by others as a demand for a preferential treatment based 
on selfish and snobbish motives. Hence any stand taken, 
even though it may spring from the most patriotic ideals, 
is unpopular. The problem, as it affects a peacetime 
economy, was stated in a pre-Korea pamphlet issued by 
the Educational Policies Commissioy entitled ‘‘Educa- 
tion of the Gifted.” 

“Social resistance to accepting the leadership of the 
gifted in the United States springs in part from a mis- 
application of our national tradition of human equality. 
In the days of ‘Jacksonian democracy’ the false doctrine 
gained currency that any man is as able as another. 

“To the extent that the American.people fail to face 
reality by recognizing that the superior abilities of 
gifted individuals do in fact exist, they tend to impair 
the full development and fruition of those abilities, 
thus denying to themselves a measure of the potential 
benefits." 

In our present situation, outnumbered as we are in 
manpower resources, it is vitally urgent that we possess 
and maintain a superiority of brains. This we cannot 
do if we fail to utilize and to develop our resources of 
intelligence, inventiveness, education, know-how, and 
trained skills in both military and nonmilitary fields 
with an eye not only on the months but the years ahead. 
It is a patriotic duty to insist that brains are important. 


Engineers’ Opportunity 


EAN Hollister’s article was used as an appendix to 

a letter which the Engineering Manpower Com- 
mission of the Engineers Joint Council sent to Robert L. 
Clark, director, Manpower Office, National Security 
Resources Board on Dec. 20, 1950, in support of the EJC 
Commission's contention that the shortage of engineers 
demands increased enrollment in the engineering colleges. 
It will be remembered that on Sept. 6, 1950, Mr. Clark 
asked EJC to prepare a program ‘“‘for the most effective 
utilization of engineers in the national effort to make 
recommendations as to how such a program could be 
best administered.'' Taking the stand that national 
survival depends on scientific and engineering skills 
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and being concerned about a critical shortage of engineers 
occurring at a time of urgent need, the EJC Commission 
made certain proposals, in the letter referred to, which 
are presented on pages 166-167 of this issue. Briefly 
and in substance these recommendations call for: (4) The 
registration by Selective Service of every man up to 
age 70 who might be called an engineer for the purpose 
of locating all engineering skills so that they can be 
appraised and made available as needed by industry and 
the military; (4) the establishment of a National Engi- 
neering Personnel Board to review registrations, estab- 
lish criteria for inclusion in a ‘‘Reserve,"’ classify regis- 
trants, select those with critical skills for military, 
civil defense, and industrial allocation, advise the 
President, and administer the Reserve; (c) the establish- 
ment of the proposed Reserve under the NEPB; and (d) 
the reinforcement of the technical manpower of industry 
through training similar to the Engineering, Science, 
Management War-Training Program of the last war. 

What the EJC Commission hopes to accomplish by 
its recommendations is ‘‘the most effective utilization 
and organization of skills now existing in the military 
and industrial groups and the protection of the latter 
from less efficient use in the military forces as a result of 
haphazard application of the Selective Service now in 
effect.” 

It will be the task of the present Congress to decide 
how the nation’s manpower is to be mobilized to meet 
the present emergency. Through the Manpower Office 
of the National Security Resources Board it will have 
access to the recommendations of the EJC Manpower 
Commission and the recommendations offered by the 
scientists through the National Research Council, the 
American Chemical Society, and the American Institute 
of Physics. In taking its decision the Congress faces a 
grave responsibility. It is to be hoped that the decision 
will be one that will permit full scope to the abilities 
of scientists and engineers to serve the country in civilian 
as well as military posts and in the fields of greatest 
usefulness. It is hoped that the decision will not bleed , 
the research laboratories, the universities, and the 
industries of the nation of the only men who can success- 
fully carry on the work that must be done if our dis- 
advantage in terms of manpower is to be overbalanced 
by using our manpower with foresight and judgment. 

If the scientists and engineers are to be permitted to 
serve where their usefulness will be of greatest value 
to the nation, then there rests upon them a great op- 
portunity and a grave responsibility. Two wars have 
demonstrated how success depends to an increasing ex- 
tent on science and industry. To an even greater extent 
in the years to come will victory be achieved by the 
forces that are backed up by the ablest scientists and 
engineers. Regardless of the form that national legis- 
lation may take the engineers face the greatest oppor- 
tunity yet afforded them to exercise wise and aggressive 
leadership and to serve unselfishly and with lasting 
credit to their profession. The EJC Manpower Com- 
mission is actively engaged along these lines. Behind 
them they must have the fullhearted support of the 
profession. 
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iron’? about 18 months ago, this new engineering ma- 

terial has made remarkable progress. The purpose of this 
Paper is to report on the progress made thus far, the properties 
being obtained, the castings being made, and some of the special 
features that have been developed which bear on its potential 
for future growth. It is hoped in this way to provide a pano- 
rama of the present industrial status of this material and to 
present enough information to permit assessing its future role 
in our industrial economy. 

Ductile iron is no longer in the pilot-plant stage but is now a 
full-fledged engineering material manufactured and purchased on 
the basis of specifications. Although current production is by 
no means comparable to that of other engineering materials, its 
present state could be defined as one of healthy infancy. Up to 
the present time approximately one hundred companies have 
been licensed to manufacture ductile iron by The International 
Nickel Company, Inc., and its affiliated companies, The 
Mond Nickel Company, Ltd., England, and The International 
Nickel Company of Canada, Ltd. These companies operate ap- 
proximately 300 foundries in about a dozen countries. There 
are about 25 licensees in Europe, Australia, and Asia, and the 
remainder are on this continent in the United States and Canada. 
It is estimated that approximately 3500 melt tons of ductile 


Sie the start of the commercial manufacture of “‘ductile 


The INDUSTRIAL STATUS of 
DUCTILE IRON’ 


By A. P. GAGNEBIN 


METALLURGIST, DEVELOPMENT & RESEARCH DIVISION, THE INTERNATIONAL NICKEL COMPANY, INC., NEW YORK, N. Y. 


TABLE 1 REPRESENTATIVE MECHANICAL PROPERTIES OF COMMERCIAL HEATS OF 


present time and these are shown in Table 1. The first, which 
has a pearlitic structure, develops about 100,000-psi tensile 
strength with 2 to 5 per cent elongation in the as-cast condition 
and provides good mechanical wear resistance. The second, 
which has a pearlitic-ferritic structure, develops about 90,000 
psi tensile strength with 5 to 10 per cent elongation. It is used 
to obtain a combination of strength and toughness. The third 
grade has a fully ferritic structure obtained by a short anneal of 
either of the first two. This one develops 70,000-psi tensile 
strength with 20 per cent elongation and provides optimum 
machinability and maximum toughness. The fourth contains 
higher manganese and more particularly a higher level of phos- 
phorus than those preceding. It is used in applications re- 
quiring high strength and stiffness but involving moderate 
shock. These data were obtained from the licensees and repre- 
sent some 900 individual test results taken from 1-in. keel bars 
cast from commercial heats. 

In the as-cast condition, ductile iron develops a relationship 
between tensile strength, elongation, and hardness which is 
shown in Fig.1. This is an important attribute of the material 
since hardness provides an index of the other mechanical prop- 
erties. A number of castings which have been sectioned and 
subsequently machined into tensile bars for testing, developed 
the same relation between tensile strength, clongation, and 


DUCTILE IRON 
Tensile Yield 
strength, strength, Elongation, Usual 
Grade psi psi per cent Bho condition 
go-65-02 g5/105000 70/75000 2.5/5-5 225/265 As-cast 
80-60-05 85/5000 65/70000 5.5/10.0 195/225 As-cast 
60-45-15 65/75000 50/60000 17 .0/23.0 140/180 Annealed 
80-60-00 85/95000 65/75000 1.0/3.0 230/290 As-cast 


iron were processed last year, and that between 15,000 and 
20,000 tons will be processed during 1950, in the United States 
and Canada. One licensee manufacturing light castings, rang- 
ing from a few ounces up to 10 lb in weight, produced approxi- 
mately 4,000,000 castings in 1950. Another licensee who pro- 
duces heavier castings is currently manufacturing about 150 
tons a month. 

Ductile iron is not a single material but is rather a family of 
materials. As in steel, the matrix structure may be modified 
by alloys or heat-treatment to produce austenitic, acicular, mar- 
tensitic, pearlitic, or ferritic structures. Much of the interest to 
date, from an industrial viewpoint, has focused on the pearlitic 
and ferritic grades and, consequently, this discussion is con- 
fined almost entirely to these grades of ductile iron. 


MECHANICAL PROPERTIES OF COMMERCIAL GRADS OF DUCTILE I.tON 
Four principal types ef ductile iron are being produced at the 


' Based on a Lecture given at the Massachusetts Institute of Technol- 
ogy Conference on Nodular Iron, Cambridge, Mass., September 12, 1950. 
U. S. Patents Nos. 2485760, 2485761. 
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FIG. 1 RELATION BETWEEN TENSILE STRENGTH, ELONGATION, AND 
HARDNBSS OF DUCTILE IRON IN AS-CAST CONDITION 
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228 Bho 
5.0 per cent elongation 


187 Bho 
14.0 per cent elongation 


FIG. 2 


hardness as that developed in keel bars. Consequently, in a 
properly fed ductile-iron casting of known composition, a hard- 
ness Measurement will indicate the strength and ductility of the 
casting itself. The change in mechanical properties with varia- 
tion in hardness simply represents changes in the proportion of 
pearlite to ferrite. The high-strength material is of course 
pearlitic, while the lower-strength high-clongation material 
has a preponderantly ferritic matrix 

Fig. 2 shows typical microstructures of ductile iron as well 
as the relation between ductility and the proportion of ferrite 
and pearlite in the microstructure. It should be understood 
that the relation shown in Fig. 1 applies to irons containing 
no more than 0.1 per cent phosphorus, inasmuch as phos- 
phorus has an important effect upon the properties of ductile 
iron as will be shown later. 

Besides alloying elements which influence the proportion of 
the pearlite and ferrite formed, the cooling rate of the castings 
in the mold has an important effect on the microstructure. 
Castings which cool rapidly tend to be pearlitic while those 
which cool slowly tend to develop ferrite. Consequently, a 
light section casting cooling rapidly will develop higher hard- 
ness, higher strength, and less ductility than a heavy section 
casting which cools more slowly. The composition of ductile 
iron should be harmonized with the cooling rate of the casting 


196 Bhn 
9.5 per cent elongation 


Bhn 
.0 per cent elongation 


RELATION BETWEEN THE DUCTILITY AND THE MICROSTRUCTURE OF DUCTILE IRON 


TABLE 2 SUGGESTED U. S. SPECIFICATIONS FOR DUCTILE 
IRON 


—Minimum properties—~ 
Tensile ield 
strength, strength, Elongation, 
psi 1 per cent 
goooo 2.0 
80000 5.0 
60000 15.0 
80000 No stipulation 
(By agreement with 
producing foundry 


Case specimen; One-inch keel bar cast in dry sand. 

Test specimen: Standard round test specimen, ASTM E-8, with 2-in. 
gage length. 

Yield strength measurement: 0.2 per cent offset or by dividers method 
at 0.§ per cent extension under load. 


in order to produce a hardness level corresponding to the proper- 
ties desired. 

Engineering property specifications (1)* for ductile iron have 
been suggested by The International Nickel Company, Inc., 
and these are shown in Table 2. They are based on the proper- 
tics being obtained by the licensees, and there is now con- 


* Numbers in parentheses refer to the Bibliography at the end of the 
paper. 
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go-6§-02 
80-60-05... .. 
60-45-15. 
80-60-00 
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siderable ductile iron manufactured and purchased according 
to these specifications. Specifications eventually will be pre- 
pared by code-making bodies, but it is hoped that the speci- 
fications in Table 2 will serve usefully during the intervening 
period. 


COMPOSITIONS USED AND EFFECT OF ALLOYING ELEMENTS 


The magnesium process is applicable to a wide range of base 
irons, and a number of compositions are used depending on the 
properties required and the service for which the castings are 
intended. The broad composition range along with a few 
specific compositions being used commercially are given in 
Table 3. 


Cc Si 

Broad-range, per cent 3.2/4.2 10/40 
Ferritic high-ductility, 

per cent 3.6/4.2 1.25/2.0 
Ferritic high-strength, 

per cent 3.4/3.8 2.25/3.25 
Pearlitic high-strength, 

per cent 3.2/3.8 2.2§/2.7§ 


It is evident that the carbon and silicon contents are higher 
than those normally encountered in engineering gray iron. 
Although the magnesium process is applicable equally to both 
hypo and hypereutectic irons, most of the industrial irons 
produced are eutectic or slightly hypereutectic in composition. 
The carbon equivalent, i.e., carbon plus '/3 silicon, generally 


ranges from 4.3 to 4.6 per cent. In a broad sense magnesium 
controls the graphite form but has little influence on the type of 
matrix structure developed and, consequently, other elements 
such as manganese and nickel in conjunction with the cooling 
rate determine the strength and ductility in the as-cast condi- 
tion. 

Nickel and manganese are reduced in order to decrease the 
strength and increase the ductility, and the upper limits for 
these elements are lower in grade 80-60-05 than in grade 90-65-02, 
for example. Carbide-forming elements, such as chromium, 
should be absent if ductility in the as-cast condition is desired. 
Phosphorus (2) has a marked effect on the properties of ductile 
iron because it forms its usual embrittling network and, in 
addition, appears to stabilize pearlite. It has a minor effect 
on the strength, but at levels over 0.1 per cent, it sharply reduces 
the ductility and toughness in the as-cast condition; its effect 
is milder in the annealed condition. 

A few comments should be made on the influence of other 
common elements because their function is somewhat different 
in ductile iron from that in gray iron. Silicon is not often used 
as an alloying clement in gray iron because its influence on the 
matrix properties is overshadowed by its propensity for coarsen- 
ing the flake graphite. The silicon level is generally governed 
by the section thickness and the carbon content of the casting 
being produced. Silicon has no influence on the size and dis- 
tribution of spheroidal graphite and, consequently, can be used 
as an alloying clement in ductile iron. Some recent data de- 
veloped on high-silicon irons showed a yield strength of 80,000 
psi coupled with 10 per cent elongation in the as-cast condition. 
It is a powerful ferrite strengthener, and the strength of ferrite 
is increased by 7000 psi with each additional percentage of 
silicon. 

A question often asked is why the manganese level of ductile 
iron is lower than that commonly found in gray iron. The 
reason is that ductile iron is virtually a sulphur-free material 
and, consequently, none of its manganese is consumed in neu- 
tralizing sulphur. In normal gray iron containing 0.1 per cent 


TABLE 3 COMPOSITION RANGE 
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sulphur and 0.6 per cent manganese, 0.4 per cent manganesc' 
is neutralized by the sulphur and only 0.2 per cent is effective 
as analloying agent. Consequently, since ductile iron contains 
no sulphur, it must necessarily contain substantially less man- 
ganese than ordinary gray iron in order to develop the same 
proportion of pearlite and ferrite in its microstructure. 

An important although incidental development stemming 
from these new processes for controlling graphite is that sul- 
phur-free ferrous materials are now available on a commercial 
scale. Besides possibly leading to new developments in metal- 
lurgy, this fact has strategic importance in these times of political 
disturbance since a large quantity of manganese is obtained 
from countries behind the “Iron Curtain.’’ The large bulk of 


Mn Ni Mg 
0.1/0.8 0.10 0/3.5 0.05/0.10 
0.088 = o/1.0 0.05/0.08 
0.35 0.10 0/1.0 0.05/0.08 
0.6/0.8 0.10  1.§/3.§  0.05/0.08 


the manganese used in ferrous castings is for the purpose of 
neutralizing sulphur. The malleable-iron industry, for example, 
which ships 1,000,000 tons of castings containing about 0.5 
per cent manganese, consumes a large quantity of manganese 
in this manner. This industry, by utilizing one of the new 
processes, such as cerium or magnesium, and lowering the man- 
ganesc levelof its castings from 0.5 to 0.15 per cent, could reduce 
its requirement for manganese by 7,000,000 Ib annually. The 
same pattern applies in a general way to gray iron and a large 
part of the cast steel produced. 


RELIABILITY OF PROCESS 


There has been some fear that the magnesium process is tem- 
peramental and cannot be relied upon to produce high-quality 
material consistently from heat to heat. Fig. 3 shows the day- 
to-day production of a small foundry (3) in the Middle West 
producing ductile iron of the 90-65-02 grade requiring a mini- 
mum of 90,000 psi tensile strength and 2 per cent elongation. 
This foundry kept an accurate record of its production for 22 
consecutive working days during the entire month of February, 
and the results show that this foundry has no difficulty in meet- 
ing the minimum specifications. It should be noted that this 
foundry has no chemist or metallurgist and depends on a com- 
mercia] laboratory some 50 miles distant for its technical con- 
trol. By following a repetitive pattern, conscientious and 
intelligent foundrymen can readily produce a consistent grade of 
ductile iron. 

Another fear in connection with the process has been that its 
effect was momentary and that there would be difficulty in dis- 
tributing iron in the normal manner after it had been processed. 
There have been no difficulties in this connec’ion and some irons 
held in the ladle for as long as 25 min were found to produce 
spheroidal graphite structures and good mechanical properties. 
The normal amount of time consumed by a foundry in its usual 
operational procedure is well within the time limits for the 
magnesium process. Some data were obtained recently on a 600- 
Ib ladle which was poured into $0 individual castings over a 
period of 8 min. The keel bars corresponding to the first, 22nd, 
and 50th castings developed 90,000 to 92,000 psi tensile strength 
and 7 to 10 per cent elongation. This variation in properties 
is small and within that normally expected from heat to heat. 


* Usual formula for calculating the Mn required to neutralize S is 
Mn = 28+ 0.20. 
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100,000, 


STRENGTH psi. 


25,000 


iil 


ELONGATION % 
6 


0.505 in. bars cut from 1 in. keel blocks; cooled to black in dry sand cores. Brinell 


217-262, average 248. 


95 per cent spread 


3.57 -3.81 C 3.67 
2.29 -3.01 Si 2.57 
0.36 — .51 Mn 46 
0.068-0.109 P 083 
0.010-0.018 013 
0.98 -1.45 Ni* 1.25 
0.066-0.11 Mg 088 


* One ladle alloyed to 3.24 Ni. 
strength yt , yield stren, 
2.5 per cent, and Brinell har 
from keel block. 


CHEMICAL ANALYSIS OF TEST BARS 
Average of all 


Test bar shows tensile 
trength 95,000 psi, elongation 
ess 285 in l-in. section 


— 


YIELD TENSILE 
STRENGTH STRENGTH 
ELONG- 
ATION 


FIG. 3 DAILY RECORD OF MECHANICAL PROPERTIES OF COMMERCIALLY PRODUCED DUCTILE IRON IN 
ONE FOUNDRY 


TABLE 4 MECHANICAL PROPERTIES OF TEST BARS CAST FROM EAS: METAL IN LADLE 


1-in. Section. 3-in. Section 
~ Tensile Elongation Tensile Elongation 
Cc Si strength, cent strength, per cent 
per cent per cent psi in 2 in psi in 2 in Bho 
3.56 3-31 87500 12.5 202 80000 13.0 170 
3.78 2.78 93000 8.0 83000 13.5 ran 
3-74 2.78 5 84000 10.0 
3.86 2.13 105000 235 gosoo 8.0 207 
3-78 2.79 g6c00 210 94000 7.0 192 
3-74 3.06 87000 5 207 79000 9-5 187 
3.86 3-42 87500 15.0 196 80000 15.0 179 
Nominal: Ni, 0.90/1.25 per cent; Mn, 0.25/0.40 per cent; Mg, 0.06/0.09 per cent; P, 0.10 per 


cent maximum. 


Table 4 shows data on test bars which were cast after all the 
castings had been poured. The procedure that this licensee 
shop uses is to process the iron, pour all the castings, and then 
pour the test bars from the iron remaining in the ladle. The 
excellence of the properties is self-evident, particularly those 
obtained from the 3-in. sections. Spheroidal graphite can be 
produced in any section thickness and the loss in mechanica] 
properties with increasing section is quite moderate. 


PRINCIPAL PROPERTIES AND CASTINGS ILLUSTRATING THBIR USE 


An important and perhaps the outstanding feature of ductile 
iron is that it combines the fluidity and castability of cast iron 
with properties resembling those of steel. There have been a 
number of component parts which could pot be manufactured 
because they were too intricate to be cast in steel and had in- 
adequate properties even when made of the best grades of gray 
iron. 

New designs for more efficient reciprocating compressors de- 
veloped by one company lay dormant for a number of years 
because some of the critical castings could not be produced. 


Ductile iron has been tested successfully, and it is now possible 
to produce this machinery. The same situation exists with 
respect to rotary compressors. There has been a desire for some 
time to use more efficient refrigerants which have a wider pres- 
sure cycle than those now in use, but this could not be done 
because the complexity of the castings prevented their being 
cast in steel and they would have been too heavy and bulky to 
be practicable in gray iron. The advent of ductile iron has 
made it possible to produce these complex castings and one 
example is shown in Fig. 4. The combination of castability 
and high mechanical properties in ductile iron deserves con- 
siderable emphasis because it is believed to have an important 
bearing upon its potential use, and it is a feature which will 
become increasingly evident in new machinery designed to 
take advantage of the special qualities of ductile iron. 


PRESSURE CASTINGS 


It is expected that ductil: iron will find wide use in pressure 
castings. These are usually difficult to cast and also difficult to 
produce pressure-tight. There are many examples of gray-iron 
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FIG. 6 CYLINDER AND PISTON OF THIS HYDRAULIC PRESS ARE CAST 
IN DUCTILE IRON 


castings which appear to be metallurgically sound and yet 
which leak. This comes about from the fact that a continuous 
path can develop via coarse graphite flakes with the result that 


seepage occurs. Obviously, such a situation cannot exist in 


ductile iron because of the shape and distribution of the graphite. 

Examples of pressure castings are the hydraulic-jack body, 
the cylinder and piston, and the rotary water pump shown in 
Figs.5to 7. The jack body is now a production item and gives 
no difficulty even though this casting operates a pressure of 
8000 psi. Many large press cylinders, some weighing up to 
20,000 Ib, and more complex than the one shown, are being 
produced successfully. It is believed that a large potential 
market exists for ductile-iron pipe, shown in Fig. 8, and which 
has been described in detail elsewhere (4). In hydrostatic 
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tests on 8-in. pipe, gray iron shattered at pressures of 2200 to 
2400 psi whereas ductile iron bulged at 5100 to 5300 psi and 
subsequently split along the bulge. Besides requiring less 
maintenance in water distribution systems because of its better 
ability to withstand ground shifts, it is expected that ductile 
iron will be used for transmitting gases and fluids which arc 
barred to gray iron because of its lack of toughness. Fig. 8 
also demonstrates that the arc-welded joint in ductile iron was 
stronger than the pipe itself in hydrostatic tests. Ductile-iron 
valves and fittings also will be produced in large quantity. 


STIFFNESS 


Ductile iron has a modulus of elasticity of about 25,000,000 
psi and as a consequence of its high stiffness there is considerable 
interest in its application for printing press, paper mill, and 


FIG. 7 BODY AND COVER OF ROTARY WATER PUMP 
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FIG. 8 DUCTILE-IRON PIPE AFTER HYDROSTATIC TESTS 


FIG. 9 DIESEL-ENGINE PISTON CAST IN DUCTILE IRON 


riG. 10 DUCTILE-IRON SPROCKET AND BEVEL-GEAR CASTING USED 
IN AN AGRICULTURAL IMPLEMENT 


other types of rolls. Steam-heated drier rolls have attracted 
particular attention because of the possibility of reducing wall 
thickness to achieve more rapid transfer of heat. Drier rolls 
up to 130 in. in length have been produced. Printing-press and 
metalworking rolls are also being made of ductile iron. 
Cylinder heads for heavy-duty Diesel engines are being pro- 
duced and benefit from such properties as stiffness, high strength, 
and toughness. 
HIGH YIELD STRENGTH IN COMBINATION WITH TOUGHNESS 

Castings requiring this combination of properties are too 
numerous to detail. Agriculcural implements, road mainte- 
nance, mining and milling machinery, and in fact, machinery of 
all types require castings of this category. Ductile iron is 
being utilized in many castings for this purpose, ranging from 
“C”' clamps (5), which weigh a few ounces, up to anvil blocks 
for forging hammers (6), weighing 100,000 Ib. The latter 
require a high yield strength to resist mushrooming under the 
die block and, obviously, require toughness and fatigue resist- 
aice to resist the continual impact loads. 
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WEAR RESISTANCE 


Ductile iron has demonstrated outstanding resistance to me- 
chanical wear in both lubricated and unlubricated conditions. 
Tests run with no lubrication by a piston-ring manufacturer 
revealed that its wear resistance was comparable to that of the 
best piston-ring grade of open-grained flake-graphite iron, one 
of the most wear-resistant materials known. A number of 
ficld tests have also demonstrated the exceptional wearing 
quality of this material in the lubricated condition. One re- 
cent example concerns a comparison between annealed ductile- 
iron bearings and bronze bearings in the roll-out table of a 
sheet mill. It is estimated that ductile iron provides a service 
life 4 to § times greater than that of the bronze and at onc 
third the initial cost. Other similar tests have been made 
with the result that ductile iron is finding increasing use in 
wear applications such as gears, cylinder liners, and Diesel- 
engine pistons which are now standard equipment on several 
models. One of these is shown in Fig.9. The wearing quality 
in combination with strength and toughness makes it useful on 
many agricultural-implement parts similar to the sprocket and 
bevel gear shown in Fig. 10. Ductile iron is readily flame- 
hardened to 550 to 600 Bhn and some applications make use of 
this feature to improve its wear and its abrasion resistance. 

A considerable quantity of ductile iron is being used for dies 
both in the as-cast and in the hardened condition. Fig. 11 
shows a 7!/+ton fender die for a 1951 automotive section, while 


riG. 11 DIE FOR AN 


FIG. 12 DUCTILE-IRON PIPE-FORMING DIES 
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FIG. DUCTILE-IRON GENERATOR SHAFT 


TABLE 5 MACHINABILITY RESULTS ON GRAY AND DUCTILE IRON* 


——Cutting speed, fpm—— 
For tool life 
corresponding For 


Material Ult. tensile Elongation to 200cuin. of cool life 
as-cast Bho strength, psi percent metalremoved of 60 min 
Acicular—flake graphite... 263 $9700 ° 150 160 
Ductile iron... oes 25 97250 2 200 210 
Gray iron.. - 45000 ° 310 280 
Ductile iron 93000 4 315 
Gray iron . 195 35000 c 325 320 
Ductile iron 207 84700 17.5 420 370 
Annealed 
Ductile iron 183 77000 20 600 §00 
Gray iron . 100 15700 g6o 810 
Ductile iron... 70000 22 970 680 


Criterion of tool life 
Feed (roughing cuts). 
Depth (roughing cuts) 
Lubricant 


* Machinability 


Fig. 12 shows pipe-forming dies for a large press which have 
produced over 100 miles of pipe. The latter forms 40-ft lengths 
of '/4 to '/rin. plate into pipe which is subsequently longi- 
tudinally welded. The high strength, toughness, and ability 
for self-lubrication (7) are factors which contribute to the ex- 
cellent performance of ductile iron in die applications 


FATIGUE RESISTANCE 

Ductile iron has fatigue resistance (8) in both the notched 

and unnotched condition equivalent to that of the ordinary 

grades of stecl. A number of large generator shafts, one of 

which is shown in Fig. 13, as well as a variety of crankshafts, 

utilize this property along with those of good torsional strength, 
stiffness, and wear resistance. 


ABRASION RESISTANCE COMBINED WITH TOUGHNESS 
A unique property of ductile iron is its ability to combine a 
chilled, carbidic, abrasion-resistant area supported by tough 
ductile material. No other single material can combine these 
properties, and its only counterpart is a tough material coated 
with a hard welded overlay. This combination is utilized in 
ductile-iron plow points, and many thousands have been pro- 
duced Heretofore, the choice has been either a chilled-iron 
point with good abrasion resistance but susceptible to breakage 
in rocky soil, ora cast-steel point with adequate toughness but 
inferior abrasion resistance. This combination of properties 
has also found application in earth-digging equipment and in 
ore-chute liners and will undoubtedly find many more in sand, 
gravel, and mining equipment. 


HEA?’ RESISTANCE 
Field-service records indicate that ductile iron is outstanding 


Ama carried out under contract by Curtiss-Wright Corporation for U. S. Air 
Force. Machinability tests by Metcut Research Associates, Cincinnati, Ohio. 


0.030 in. land wear 
0.010 in. per revolution 
0.100 in. 

. Carbide (K6) 6° true rake 


. 


in heat-resistance applications such as furnace doors, grate bars, 
supports for soaking-pit covers, and certain blast-furnace cast- 
ings. Forging-furnace doors (9) of ductile iron had a life of 17 
wecks, for example, in contrast to gray-iron doors which lasted 
4weeks. The shape and distribution of the graphite greatly re- 
tard the penetration of oxidation which is primarily responsible 
for the destructive growth in ordinary iron exposed to elevated 
temperatures. 


MACHINABILITY 


Extensive machinability data have been obtained on ductile 
iron which have been reported in detail (10). A few of the 
results are summarized in Table § which compare a variety of 
gray irons and ductile irons, and only two of the outstanding 
results will be discussed here: One is that as-cast ductile iron 
having a tensile strength of 93,000 psi has the same machina- 
bility rating as gray iron with a strength of 45,000 psi. The 
other is *‘ ¢ remarkable machinability of ductile iron in the 
anneak:  ondition. Here is a material that can be machined 
at a Cucting speed of 960 fpm and at the same time has me- 
chanical properties of 70,000 psi tensile strength and 22 per 
cent elongation. Annealed ductile iron can be machined at a 
rate 2 to 3 times that of good-quality gray iron. This means 
that the output for each machine tool can be doubled or tripled 
if annealed ductile iron is used instead of as-cast gray iron. 
Stated in another way, the same daily output can be achieved 
with considerably fewer machine tools using annealed ductile 
iron rather than as-cast gray iron with all the attendant savings 
in capital investment, floor space, and labor. The machinability 
of annealed ductile irom contributes markedly to lower cost, 
and there are many parts which will cost less in the finished 
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Forged steel (Type X1335 manganese steel 


\ 


Ductile iron 
FIG. 14 APPEARANCE OF GEAR TEETH ON DUCTILE-IRON AND 
PORGED-STHEL RACKS AFTER 1500 BR TEST AT 50 PER CENT OVERLOAD 


machined condition than those made of other materials even 
though the raw castings may cost somewhat more in ductile 
iron. A further advantage is that annealed ductile iron com- 
bines a tensile strength of 65,000 to 70,000 psi with 20.0 per 
cent elongation which means higher quality in the component 
part than when it is made of gray iron. A further feature is the 
possibility of weight reduction with no sacrifice in strength. 

Ductile iron is expected to find wide application in many 
engineering parts because it embodies a broad combination 
of useful properties coupled with a favorable competitive cost 
position. A recent example clearly demonstrating these points 
concerns a comprehensive test made on a home-appliance part 
The standard material for this part was a steel forging made ot 
sulphurized SAE 1335 steel, with a hardness of 200 Bhn. Tests 
run for 1500 hr at 50 per cent overload revealed that the two 
critical zones on these forgings, a gear rack and a bearing 
hole, were both badly pitted and worn. Ductile-iron parts 
which were used in the annealed state at 175 Bhn were in ex- 
cellent condition at the end of the tests with the gear rack and 
bearing hole having developed a burnish during the test cycle. 
Fig. 14 shows the condition of the gear racks at the end of the 
1§00-hr test. The finished cost of the ductile-iron part is 40 
per cent that of the steel forging. There are literally thousands 
of similar component parts which require the strength of steel 
and whose service lives would be greatly benefited by better 
resistance to mechanical wear. Needless to say, the reduced 
cost resulting from the use of ductile iron is an attractive feature. 

Another extensive test was made by an agricultural-imple- 
ment manufacturer involving the replacement of a weldment 
and a bronze casting with ductile iron. Field tests of 1200 
ductile-iron castings in these two applications were entirely 
successful and proved that ductile iron could be used in these 
applications requiring high strength and toughness. The esti- 
mated savings achieved by this plant in using ductile iron for 
these two items amounts to $50,000 annually 


CONCLUSION 

Ductile iron will find extensive use in a variety of engineering 
fields not only because its individual properties are exceptional 
but also because it provides a unique combination of properties 


not achieved by other common engineering materials. Such fea- 
tures as its excellent castability and fluidity, its high yield 
strength, toughness, wear resistance, and machinability con- 
tribute individually and collectively to its highly favorable 
competitive position. 

Viewed in another way, it can be said that ductile iron com- 
bines the process advantages of cast iron with the product 
advantages of steel. In addition, it retains two important 
product advantages of cast iron, viz., its machinability and its 
mechanical wear resistance. In view of these features, it is 
expected that ductile iron eventually will become the third 
ranking industrial material on a tonnage basis. Steel is now 
manufactured at a rate of 100,000,000 tons annually, cast iron at 
12 to 15,000,000 tons, cast steel and malleable iron at 1,000,000 
tons each, while the production of all other metals is measured 
in pounds. We sincerely believe that within the next few 
years, ductile iron will be produced at a rate of 2,000,000 to 
5,000,000 tons annually and will accordingly become the third 
ranking material in our industrial economy. 
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HE virtue of glass as a steel-coating material derives 
mainly from the fact that the surface characteristics of 
glass are retained and are made more useful by the addi- 

tion of the characteristic strength and flexibility of the base 

metal to which the glass is fused. 

The base metal generally used in this combination material 
is usually iron or steel, although copper and stainless steel 
may also be used where the commercial application justifies 
the extra cost. The glasses used in this type of product are 
true members of the glass family. The basic constituent is 
silicon dioxide, commonly occurring as sand or quartz. Many 
other mineral materials are used in the raw batch of the glass. 
Although the silica is relied upon as the main glass-forming 
clement, the compositions most generally used may be classi- 
fied simply as an alkaline aluminum-borosilicate. 


BASE METAL AND FURNACE ATMOSPHERE 

In the commercial work described in this paper, one or the 
other of two types of steel is generally used. The analyses are 
given in Table 1. 

The steel on the left is a rimmed steel characterized by very 
low metalloid content, and it may be noted that the carbon 
and manganese are both held to a low value. This type of 
steel is made primarily for porcelain enameling and glass coat- 
ing. A minimum of difficulty is encountered in applying glasses 
to this steel, and a low carbon content aids in minimizing 
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GLASS-LINED. 84 PER CENT CARBON STEEL 
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(6) Fired in inert atmosphere 


TABLE 1 TYPICAL ANALYSES OF GLASS LINING STEELS 
Glass-lined tanks 


Warer heaters 


0.48 
0.004 0.02 

0.63 


warpage of the steel when the furnace temperatures are in the 
neighborhood of 1600 F. 

The steel on the right is usually made as a rimmed type of 
steel, and the metalloids are sufficiently low so that the glass- 
coating process can be carried out satisfactorily, 

While these steels are most generally used, special products 
may require the use of other base metals. In some cases the 
chemistry of the base metal is such that the metal is not com- 
patible with the glass during the furnace operation. A case 
of this type is illustrated in Fig. 1. If this 0.84 per cent carbon 
steel is coated with glass and the atmosphere in the furnace is 
air, the glass becomes blistered and unsatisfactory, as shown in 
sample (4). However, if the same steel and the same glass 
are put into a furnace where the air is excluded by the intro- 
duction of oxygen-free gases, the glass may be fired down with a 
satisfactory quality. 

A further illustration of effective furnace atmospheres may 
be seen in Fig. 2 in which sample (4) is of cast-iron base metal 
and the furnace atmosphere was air. Sample (6) is entirely 
satisfactory in quality of glass because it was fused in a furnace 
wherein the oxygen was excluded from the atmosphere. 
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(4) Fired in air 


BONDING BETWEEN GLASS AND STEEL 

Fig. 3 is a photomicrograph showing a cross section of glass 
and steel which has been ground and polished to show the 
nature of the interface between the two materials. Upon 
close inspectipn, it may be noticed that the glass has fused 
directly to the steel in such a manner that fingers of each ma- 
terial, overlapsping into the other material, produce a high de- 
gree of mechanical bonding. It can be demonstrated that in 
addition to this mechanical bonding, proper formulation and 
processing of the glass will produce a wetting of the base 
metal by the glass. Asa result of this wetting, a high degree 
of adherence develops which is of a different nature from the 
mechanical bonding described. Actual physical tests have 
shown that the bond between the glass and metal is of the 
order of 5000 psi 


GLASS-LINED STORAGE TANKS 

Glass-coated steel for many years has found one of its most 
practical and satisfactory uses in the manufacture of large 
storage tanks. The highest development of the manufacture 
of glass-lined storage tanks may be illustrated in the vessels 
which are used for storage so extensively!m the beverage in- 
dustry. These tanks are often manufactured over 11 ft diam 
and 42 ft in length. The preferable design is a single-piece 
welded construction. After fabrication, all of the welds are 
chipped and ground smooth on the inside, and the tank is then 
prepared by sandblasting the entire interior perfectly clean 
After this operation the glass is applied by spraying the water 
suspension directly onto the steel. After the interior has been 
dried completely, the tank is 
placed on the hearth of a car- 
bottom furnace which has pre- 
viously been thoroughly heated 
well above the desired fusing 
temperature 

Fig. 4 illustrates one of these 
large tanks just as it is ready 
to be removed from the hearth 
of the furnace after the fusing 
operation. Special handling 
devices had to be developed to 
remove the red-hot tank from 
the car bottom. Such a tank in- 
creases several inches in length 
during the heating cycle and the 
tank must be supported in such 
a manner that the increase in 
length can take place without 
restraint. 

After the various steps in the 
manufacturing process have been 
completed, insp-ction of the in- 
terior of the tank reveals that it 


FIG. 4 


3. 2 GLASS-LINED CAST IRON 


SINGLE PIECE, GLASS-LINED TANK EMERGING FROM FURNACE AT 1600 F 


(6) Fired in inert atmosphere 


has acquired a complete and continuous coating of smooth 
glossy glass. Fig. 5 illustrates to some degree the nature and 
appearance of the interior of such a tank. 

In the brewing industry great batteries of such tanks are 
used for aging. Fig. 6 illustrates a finished installation and 
conveys some idea of the sanitary operating conditions which 
prevail. 


INTERFACE; 


FIG. } PHOTOMICROGRAPH OF GLASS AND STEEL 
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FIG. 5 INTERIOR OF SINGLE PIECE, GLASS-LINED STORAGE TANK 


FIG. 6 GROUP OF GLASS-LINED STORAGE TANKS INSTALLED IN 
STOCKHOUSE AGING ROOM 


GLASS-LINED WATER-HEATER TANKS 


Storage of hot water in the home has long been a serious 
problem, particularly in some sections of the country where the 
available water supply is corrosive in iron. 

A satisfactory answer to the problem has been found in the 
tank and water heater which is shown in cross section in Fig. 
7. A model shown is a gas-fired, automatic, storage-type 
water heater wherein the products of combustion are led 
through the tank in a central flue. 

Entirely different manufacturing problems arise in the manu- 
facture of this relative'y small tank as compared to the manufac- 
ture of the large storage tanks previously described. When 
this unit has been completed, the interior can be inspected only 


through the standard */,in. tapped cpenings. Therefore it 
is imperative that the glass lining be inspected thoroughly 
before the fabrication of the tank is completed. The design 
of this tank is such that the cylinder, or body of the tank, is 
fabricated and glass-lined separately from the heads and flue. 
In fact, each piece of the tank proper is glass-coated while 
entirely separated from the other members of the tank. Thus 
each part of the tank may be inspected readily to determine 
that the glass coating is entirely complete and continuous, and 
of the proper thickness. 

Under present-day methods of manufacture, electric welding 
is the most feasible method of joining the parts of the tank 
which must stand a high-pressure test. In some cities in this 
country, water pressure may reach as much as 125 psi. Suitable 
safety factors, of course, must be incorporated in the design 
of such a unit. 

In order to permit electric welding after the glass-lining 
operations are completed, the design shown was evolved. 
It may be seen that the skirt of the concave head is slightly 
tapered outwardly to match an identical taper formed into the 
ends of the cylinder. The accurately formed head can then be 
inserted so that the tapered parts fit together intimately. 
While held together in a fixture, the assembly is tack-welded 
to maintain the proper relationship between the parts, and the 
unit is then moved to the welding station where the welding 
operation fuses the edges of the cylinder to the skirt of the 
head. Although the welding heat is intense, the glass coat- 
ing is not damaged appreciably beyond the margin of the actual 
weld, and, therefore, undamaged glass remains and extends 
deeply into the crevice formed by the juxtaposition of the two 
parts. 

Water under pressure could, 
of course, penetrate into this 
crevice and reach the weld metal 
which would not be completely 
protected by glass. Before as- 
sembly of the heads, however, 
a thin asbestos gasket is at- 
tached in such a manner that it 
is sandwiched into the crevice 
described. Therefore any water 
which penetrates deeply into 
the crevice is trapped by the 
gasket, and it has been found 
that corrosion does not occur in 
this type of joint. It is believed 
that the asbestos gasket so 
greatly reduces diffusion of oxy- 
gen that corrosion is prevented 
by lack of oxygen depolariza- 
tion of the weld metal. 

Fig. 8 shows a special auto- 
matic furnace which was de- 
signed and built for the fusing 
of the glass to the parts of the 
water-heater unit. Alloy trays 
carrying tank parts progress 
through the furnace in two 
steps and, upon emerging, are 
carried by a roller-conveyer sys- 
tem across and back to the start- 
ing point. The first zone of this 
furnace has an air atmosphere 
and is used for preheating the 
ware and promoting an oxide 
layer which is formed on the 
iron under the dry glass parti- 


FIG. 7 CROSS-SECTIONAL VIEW 
OF GLASS-LINED, AUTOMATIC, 
STORAGE-TYPE WATER HEATER 
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cles which are not yet tused 
together. At the proper time, 
the ware progresses into the 
second zone of the furnace 
where air is excluded by means 
of a continuous supply of oxy- 
gen-free gases, mainly nitrogen. 
In this zone the temperature 
rapidly rises to the fusion point, 
and the glass melts together and 
fuses to the steel in the absence 
of oxygen. The absence of oxy- 
gen greatly minimizes chances 
for the formation of excessively 
oxidized points on the iron sur- 
face. These points, if formed, 
may cause imperfections in the 
glass coating. 


FIG. 9 SCHEMATIC VIEW OF 
CROP-STORAGE UNIT AND UN- 
LOADING MACHINE 


GLASS-COATED CROP-STORAGE UNIT 

Glass-lined steel structures, 
which are known as “‘Harvestores,’’ have been developed for 
the storage of silage (Fig. 9). They are 14 ft in diam and 40 ft 
high and will contain approximately 125 tons of corn silage, 
or approximately 150 tons of grass silage. Such a unit becomes 
practical when the number of cows reaches 15 or more, and it 
is on the 20-cow farm that this unit has created the most in- 
terest and has had the widest acceptance. 

The glass coating is of value in several ways in a unit of this 
type. The fermentation converting the crop into silage is 
accompanied by the production of a considerable amount of 
lactic acid, the pH of the juices reaching an average value of 
4.0. This acid content is quite destructive to most materials 
of construction, but it has no effect on the glass coating. 
The steel sheets are also coated with the same glass on the 
exterior side, and thus complete protection against the ele- 
ments is also obtained. The silage is unloaded from the bot- 
tom, and therefore all of the material has to pass through 
this unit from top to bottom. The smooth glass affords an 
ideal surface which provides a minimum of wall friction and 
allows the material to slide through the unit without any of 
the serious delays which might be caused if the wall friction 
were high enough to permit bridging of the material. It is 
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interesting to note that no dif- 
ficulty in this respect is en- 
countered even in subzero 
weather, when it might be 
supposed that the damp silage 
would freeze to the walls, as it 
does when some more common 
materials of construction are 
used. 

Fig. 9 shows the structure 
with the unloading machine 
mounted in it. It has been 
found that the greatest demand 
for this type of structure calls 
for a diameter of approximately 
14 fe and a height of 40 ft. 
While there is some demand 
for smaller units, it is believed 
that the 14-ft and larger di- 
ameters will be the most impor- 
tant sizes. If such a unit were 
to be fabricated at the factory, 
transportation would immedi- 
ately become a serious, if not an 
impractical, problem. These considerations forced the develop- 
ment of a design which could be assembled readily in the field 

The type of structure adopted is made of sheet-metal plates 
approximately 5 ft wide and 9 ft long, glass-coated on both 
sides. Simple overlapped joints appeared to offer the best 
possibilities, and Figs. 10 and 11 show the method of handling 
the joints and the intersections of the vertical and horizontal 
joints. There were also problems due to the height of the 
structure and the apparent necessity of workmen functioning 
at least part of the time 40 ft above the ground. After con- 
siderable engineering and field work, a method of erection was 
evolved which permits practically all of the work to be done 
on the ground. 

In order to conserve steel and reduce costs, the thickness of 
the sheet metal is progressively reduced from bottom to top. 
Because of the possibility of high vertical loads in the wall, 


riG. 10 VIEW OF ROOF, TOP SECTION, AND PART OF THE SECOND 
SECTION 


> 
id 
| 
: 
; 
: 
| 


riG. 11 TYPICAL VIEW OF A COMPLETED HARVESTORE UNIT 


the bottom ring section is made of */\»-in-thick steel. This is 
followed by a ting of '/s-in-thick steel. Above this are three 
rings of */37-in. material, and the remainder of the structure is 
made of !/;¢-in-thick material. 

Fig. 11 is a view of a recently completed unit as erected on a 
farm in northern Illinois. The filling operation shown in this 
picture is typical in that the material is being blown through a 
vertical pipe into the top of the structure. As mentioned 
before, the structure was developed primarily for the storage 
of all of those materials which make good silage. Actually, 
in this view, the operation is that of filling the structure with 
shelled corn. This use of the unit is still in the ficld-test stage. 
Results have been favorable, thus far. 

Fig. 12 is a schematic view of the structure indicating that 
various crops in any amount may be placed into the unit at 
any time without loss by mold and similar deterioration. 
This greatly increases the usefulness of the unit throughout 


the year, and the oldest material is automatically taken out 


first. 

Fig. 13 is an artist's conception of a processing plant in 
which three of these units are used for storage of raw materials 
and for the process. In this type of design the necessary floor 
space is arranged in a triangular fashion and is enclosed by the 
glass-coated-steel walls and roof. Such a unit was actually de- 
signed and built for the Frazer ot move Corporation. This unit 
is a pilot plant for the Frazer process of converting animal and 
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vegetable waste materials into compost. Compost is an or- 
ganic type of fertilizer which has great value in rebuilding the 
original fertility of the soil. 


CONCLUSIONS 

By means of the foregoing descriptive material, it is hoped 

that the versatility and special attributes of glass-coated steel 

have been brought to the reader's attention in a manner that 

will Jead to the helpful solution of other corrosion problems 

which may be completely remote from those used here as ex- 
amples. 
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FIG. 12 SCHEMATIC VIEW SHOWING USE OF THE STORAGE {UNIT 
THROUGHOUT THE YEAR 
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FIG. 13 SPECIAL PROCESS PLANT CONSTRUCTED ENTIRELY OF 
GLASS-COATED STEEL 
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F all the major parts of the study of economics, probably 
the one of greatest practical importance to the business- 
man and the perceptive layman is that centering in the 

concept of national income. George Soule (pronounced 
“sole’") would state this much more strongly. To him eco- 
nomics has finally come of age as a science, no less, now that 
our economic fortunes can be analyzed in terms of the statistics 
of national income. Thus, his ‘Introduction to Economic 
Science,’’* rather less broad in scope than the title might imply, 
is really an introduction to the economics of national income— 
what it is, how it has behaved, and how its future course can be 
influenced in the national interest. 

If Soule exaggerates the triumphs of national-income analysis 
and the degree of progress registered over that earlier day 
‘when economics was more a philosophy than a science,"’ this 
is a relatively slight defect in an otherwise excellent little 
volume. The author, trained both as a journalist and as an 
economist, can write both simply and teliably about topics 
that are admittedly not easy to master. Never patronizing his 
readers, he nevertheless summarizes clearly, briefly, and with 
only a necessary minimum of technical terms the recent develop- 
ments that have contributed to the current importance of the 
national-income accounts as tools of economic analysis and 
policy 

Soule describes those accounts themselves in a chapter called 
“Keeping Books for All the People." From one point of view, 
national income is simply the sum of incémes earned by all the 
people; from another, it is the aggregate value of all that they 
produce. After first explaining this fundamental identity, 
Soule goes on to discuss the complications raised by taxes, de- 
preciation, corporate saving, and the like. As a result, the 
reader who had long been mystified by such concepts as gross 
and net national product has a good chance of having the light 
dawn at last. 

A chapter on ‘The National Income as History"’ is followed 
by another on ‘‘The Gains in Production’'—as revealed by that 
history. While the political orientation of the author, a former 
editor of the New Republic, is somewhere left of center, this does 
not disturb the balance of his judgments. He examines the 
distribution of the American national income, only to conclude 
(p. 47) that “‘while it would be socially desirable to reduce the 
extreme inequality in the distribution of income, any progress 
in this direction would not help much to alleviate poverty 
without large increases in the total product of the nation.” 
In other words (p. 43), ‘‘the main objective must be production 
of more to be divided."’ The remarkable increases in our pro- 
ductivity since 1900 are statistically summarized; but it is also 
clearly recognized (p. 47), ‘‘We are nowhere near the satura- 
tion point of people's desire for goods and services.’ Later it 
is stated (p. 59), “Sometimes people worry about ‘overproduc- 
tion’ in the sense that they believe we can make, or shall soon 
be able to make, more things than people want... . What 
has happened is that at times more has been made than people 


' One of a series of reviews of current economic literature affectin 
engineering, prepared by members of the Department of Economics an 
Social Science, Massachusetts Institute of Technology, at the request 
of the Management Division of Tae American Soctery or MecHANICAL 
Enoineers. inions expressed are those of the reviewer. 

* New York, The Viking Press, 1948, $2.50; pp. 5-154. 
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in general were able to buy, which is a different matter alto- 
gether.” 

This observation leads into the next chapter on the ‘‘Ups and 
Downs of Business.’’ It is not Soule’s way to plunge into a 
pet theory to ‘‘explain’’ these business fluctuations; rather, he 
first merely summarizes what we know, factually and descrip- 
tively, abour them. But he is intensely concerned with the 
problem of controlling such ups and downs; and he sees in the 
nation’s Economic Budget, which occupies the entire next 
chapter, the principal tool for that purpose. 

This budget is described as it has appeared in the annual 
“Economic Report of the President.'" As the record of a com- 
pleted year, it shows the net flows of purchasing power among 
consumers, business, and government—with an additional] item 
to account for our net international dealings. Thus, in 1946, 
consumers had disposable income (in billions) of 158.4, of 
which they spent 143.7—leaving 14.8 of personal saving 
The government likewise ‘‘saved"’ during that year, having a 
cash surplus of 1.3. Now the crucial point is that the sum of 
consumer and government saving (16.1) must be matched ex- 
actly by an equal and opposite excess of expenditures over re- 
ceipts elsewhere in the economy. Business contributed no less 
than 11.3 toward this—in the form of gross investment in new 
construction, equipment, and inventories of 24.6 less its own 
retained profits and reserves of 13.3. Net foreign investment 
of 4.8 made up the balance. 

The Economic Budget becomes a tool for the control of na- 
tional income when applied to an immediately prospective 
period. Soule leaves himself open to the criticism of not allow- 
ing sufficiently for the awesome difficulties of forecasting; 
but, in principle at least, he is perfectly correct in emphasizing 
that if there are changes in, say, consumer saving or business 
investment or government spending, there must be compensat- 
ing changes elsewhere—with national income going up or down to 
bring about the appropriate adjustment. Thus, if business spending 
on investment should decline, as at the end of a postwar re- 
stocking period, another type of spending might happen to in- 
crease just enough to take its place; but if not, national income 
declines. How far? It falls off until it just equals the total 
spending that consumers, business, and government are willing 
to continue todo. As Soule puts it (p. 85), ‘The great value 
of the Nation’s Economic Budget is that it makes possible esti- 
mates of such possibilities before they happen. Thus it is an in- 
strument which can be used to forestall cither inflation or un- 
employment if we understand it properly and will consent to 
take the appropriate action.” 

It is well worth emphasizing, as Soule does in this last sen- 
tence, that we must be on our guard against ‘‘either inflation or 
unemployment.’’ These twin evils are essentially opposites, 
the one the consequence of too much total spending and the 
other the consequence of too little. Writing in 1948, Soule was 
primarily concerned about the danger of an eventual postwar 
depression. With the intensification of the Korean crisis, we 
see now that this was optimistic. Yet, even as we look for- 
ward wistfully to that day when we can again fear merely de- 
pression, we should not think that Soule’s lessons are thereby 
rendered even temporarily obsolete; for they are fully as appli- 
cable to the inflationary problems of rearmament. The com- 

(Contiuued on page 120) 
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FIG. 1 


SELF-CONTAINED HEAT-PUMP UNIT 


HEAT-PUMP INSTALLATIONS 
for RESIDENTIAL USE 


Operating and Performance Characteristics of Five Units 
in Different Locations Using Air as the Heat Source 


By E. R. AMBROSE 


AIR CONDITIONING ENGINFER, AMERICAN GAS AND ELECTRIC SERVICE CORPORATION, NEW YORK, N.Y 


five heat-pump units were installed in newly con- 
structed residences under the sponsorship of the Ap- 
palachian Electric Power Company, Indiana & Michigan Elec- 
tric Company, Kentucky and West Virginia Power Company, 
Inc., The Ohio Power Company, and Wheeling Electric Com- 
pany, all part of the American Gas and Electric Company sys- 
tem 
Each installation was made in co-operation with the home 


De the latter part of 1948, and early part of 1949, 


Contributed by the Process Industries Division and presented at the 
Annual Meeting, New York, N. Y., November 26~—December 1, 1950, of 
Tue or Mecuanicat ENGINEERS. 


owner, his architect, and the York Corporation, in order to ac- 
quire a better understanding of the operating characteristics, 
cost, and practicability of residential hcat pumps in the areas 
served by these affiliate companies when using air as the heat 
source and heat sink. 

The five residential heat-pump installations are located in 
Abingdon, Va., Coshocton, Ohio, Kingsport, Tenn., Roanoke, 
Va., and South Bend, Ind. These different locations were 
chosen purposely in order to obtain maximum variation in 
design requirements and to thoroughly test the units under 
radically different climatic conditions. The five residences vary 
widely as to the type and kind of construction, volume of space, 
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TABLE 1 SUMMARY OF DATA ON wh ae RESIDENTIAL HEAT-PUMP INSTALLA- 
ON 
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Coshocton, South Bend, 
Ind. 


Location 10 
No. of stories in house. ... I 2 1 with I 
basement 
Volume, cu ft*........ 20710 14670 13450° 19114” 11500 
Heat loss, Bru per hr: 
29650 28336 24681 47968 38808 
Infiltration....... 10350 8540 6200 11300 5860 
Total... 40000 36876 30881 59268 44668 
Heat gain, Btu per hr: 
Conduction and sun effect... . 30666 19262 14466 14241 19949 
Infiltration. ...... 4260 3515 2550 4680 2.405 
34926 22777 17016 18921 22354 
Ratio, window area to total deed 
area, per cent... 13.1 13.1 30.5 21.0 
Heat loss, Bru per hr per 1000 cu sft. 1940 2510 2300 2730 3880 
Total number of degree-days in nor- 
mal heating season. . . ‘ 3885 3980 4°75 5535 6202 


Design 
Heating.. 
Cooling. . In all cases, 
67 F wet 


"al 


In all cases, o F outside, 70 F inside 


5 F dry bulb, 75 F wet bulb outside; 80 F dry bulb, 
ulb inside 


“As represented by pe outside dimensions for the area and the underside of the floor joists to the 
h 


cop of the ceiling as tht height. 
Basement not included. 


and the distribution system employed."? Table 1 gives some of 
the important design variations as well as the calculated heat- 
ing and cooling requirements. 

The volume of the residences given in Table 1 ranges from 
11,500 to 20,710 cu ft and includes a two-story structure with a 
basement, a one and one-half story with first floor slightly above 
ground, a one-story with basement, a one-story with floor 
slightly above ground, and a one-story with concrete slab 
directly on the ground. 


THE HEAT-PUMP UNITS 


Fig. 1 shows one of the self-contained heat-pump units with 
the front and side covers removed. At Kingsport, Roanoke, 
Coshocton, outdoor air is used both as a heat source and as a 
heat sink. At Abingdon, water and outdoor air are the heat 
sources, and outdoor air is the heat sink. At South Bend, the 
earth and the outdoor air are the heat sources, and outdoor air is 
the heat sink. All of the systems employ air to supply heat- 
ing and cooling to the conditioned space. 

The packaged heat pumps were manufactured by the York 
Corporation, York, Pa., and are 78 in. long X 60 in. high X 40 
in. deep. The units contain two entirely separate F-22 re- 
frigerant circuits, cach with its own refrigerating compressor, 
heat-absorbing and heat-dissipating surfaces, valves, and con- 
necting piping. For the dual heat-source designs, one re- 
frigerant circuit is used for each heat source. In all five sys- 
tems the conditioned air circulated to the space by means of 
one fan is common to both refrigerant circuits. In the system 
using air exclusively as the heat source, the outdoor air also 
circulated by means of one fan is similarly common to the two 
refrigerant circuits. 

Table 2 gives some design information on one of the heat- 
pump units using air as the heat source and air as the heat sink. 
The nominal 3-hp compressor is sized to operate without ex- 


= “The Residential Heat Pump in Various Climates for Summer and 
Winter Air Conditioning,’’ by P. Sporn and E. R. Ambrose, Heating and 
Ventilating, vol. 46, May, 1949, pp. 79-86. 

* “Heat Pump Undergoing Tests in Five Houses,"’ by P. Sporn and 
E. R. Ambrose, Architectural Record, vol. 105, May, 1949, pp. 140-144. 


HEATING CYCLE 4 WAY VALVE POSITION I-2 AND 3-4 AND VALVE S-! OPEN 
COOLING CYCLE’4 WAY VALVE POSITION I-4 AND 2-3 AND WALVE S-! CLOSED 


FIG. 2 SCHEMATIC REFRIGERANT PIPING DIAGRAM FOR TWO- 
CIRCUIT HEAT-PUMP UNIT 
nd: A, 3-hp compressor; B, 2-hp comune: C, 4-way valve; 
receiver; E, heat exchanger; F, check valves; G, 
thermostatic expansion valves) 


cessive motor overloading during the heating cycle at the 
higher outdoor temperatures, and the nominal 2-hp compres- 
sor is sized for the lower outdoor temperatures (26 F and be- 
low). The 3-hp system is used during both the heating and 
cooling cycle, while the 2-hp system is used only during the 
heating cycle. In order to prevent excessive operating pres- 
sures during the cooling cycle, it may be seen from Table 2 
that additional surface is used for the outdoor-air coil and 
less surface for the conditioner coil of the 3-hp system. 


REFRIGERANT SCHEMATIC FLOW DIAGRAM 


The 2-hp and 3-hp refrigerant schematic flow diagram of one 
of the heat-pump units, using air as the heat source, is shown 
in Fig. 2. It can be noticed that th: air from the conditioned 
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TABLE 2 SOME DESIGN INFORMATION ON ONE HEAT-PUMP 
UNIT USING AIR AS HEAT SOURCE AND AIR AS HEAT SINK 


F-22 refrigerant compressors, nominal hp............ 2and3 
Outdoor-air fan: 

Revolutions per minute. .. 
Conditioner fan 

Ourdoor-air coil 

Conditioner coil Cheating : 

Frontal area, sq ft. 
Rows deep—3 hp/ 2 bp... 
Conditioner coil ong: 

Frontal area, sq ft... 
Rows deep—3 hp... 
Face velocity, fpm.. 375 


space and the outdoor air first pass over the 3-hp surface, then 
over_the 2-hp. This sequence causes the 2-hp system to operate 
at a slightly higher condensing temperature and a lower 
evaporating temperature than the 3-hp system. The 4-way 
valve is“used to change the direction of the refrigerant flow. 
During the heating cycle the valve is positioned to first direct 
the refrigerant gas from the compressor to the conditioner coil, 
while during the cooling cycle, or defrosting cycle, the position 
of the valve is changed to first direct the refrigerant from the 
compressor to the outdoor-air coil. 


CONTROL 


The operation of the unit is under control of a room thermo- 
stat. A manual selector switch permits intermittent or con- 


RELATIVE 


RECORDER. 
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tinuous operation of the conditioner fan. The description 
given is for a unit using air as the heat source and having the 
conditioner fan on intermittent operation. When the room 
thermostat calls for heating, the 3-hp compressor, the outdoor- 
air fan and the conditioner fan will start and operate as long as 
necessary to satisfy the requirements. As the outside tempera- 
ture drops, the suction pressure of the 3-hp system will drop 
proportionally. When the suction pressure falls co a value 
caused by an outdoor temperature of approximately 26 F, a 
pressure switch will start the 2-hp machine. At these lower 
outdoor temperatures, the 2-hp system cycles in response to 
the heating thermostat, and the 3-hp operates continuously. 
Need for defrosting is indicated by a switch sensitive to the 
pressure drop across the outdoor coil. When the switch calls 
for defrosting, the position of the 4-way valve is changed to 
first direct the high-temperature high-pressure refrigerant gas 
from the compressor to the outdoor coil. A time-delay relay 
in the defrosting circuit governs the time of this cycle. 

When the room thermostat calls for cooling, the 3-hp com- 
pressor, the outdvor-air fan, and the conditioner fan operate, 
and the 4-way valve is positioned to first direct the refrigerant 
from the compressor to the outdoor coil. The 2-hp system 
does not operate during the cooling cycle. 


PERFORMANCE 


Testing instruments were installed on cach of the five sys- 
tems to obtain all possible operating and performance data 
during both the heating and cooling season. The testing in- 
struments shown in Fig. 3 include compressor-discharge and 
suction-pressure recorders, outdoor air temperature - relative 
humidity recorder, supply-air and return-air temperature 
recorders, as well as ten electric meters to record the electric- 
energy consumption and load characteristics of all equipment. 

The expected heating output and coefficient of performance 
at various outdoor temperatures of one of the packaged heat- 
pump units, using air as the heat source, is shown in Fig. 4. 

Table 3 shows the results of a field test made on one of the 
units during the heating cycle using air as the heat source. 
Test No. 1 covers the operation of both the 2 and 3-hp units 
at an outdoor temperature of 18 F, and test No. 2 covers the 
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FIG. 3 TYPICAL SCHEMATIC DIAGRAM SHOWING TESTING EQUIPMENT FOR RESIDENTIAL HEAT-PUMP UNITS 
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TABLE 3} PERFORMANCE OF HEAT-PUMP UNIT USING AIR AS 
HEAT SOURCE 


Test Test 
no. 1* 2° 

Conditioner coil 

Air flow, cfm 1§00 1§00 

Entering air, deg F 70 70 

Leaving air, deg F 97-5 
Outdoor coil 

Air flow, cfm 2500 2500 

Entering air, deg F 18 35 

Leaving air, deg F g1 27.7 
3-Hp compressor: 

Suction pressure, psig 3c 48 

Evaporating temperature, deg F 6.7 25 

Discharge pressure, psig 213 198 

Condensing temperature, deg F 105 100 
2-Hp compressor 

Suction pressure, psig 25 

Evaporating temperature, deg F 1.0 

Discharge pressure, psig 229 

Condensing temperature, deg F 110 
Electric consumption (watts): 

3-Hp compressor 2330 2580 

2-Hp compressor 1940 

‘clip conditioner fan goo goo 

'/y-Hp outdoor-air fan | 716 

Toral 5882 4196 
Capacity 

Refrigerating effect, Bru hr 24000 20000 

Heating output, Bru per 44000 34300 
Coethicient of performance 2.2 2.4 


* Test No. 1, 3 and 2-hp systems. 
* Test No. 2, 3 hp system only. 


operation of the 3-hp unit only at an outdoor temperature of 
35 F. These test values are slightly lower than the expected 
heating performance given in Fig. 4. The difference may be 
caused partly by the transfer of heat between the conditioner 
air circuit and the outdoor air circuit, partly by losses in the 
4-way valve, and partly due to the difficulty of obtaining accur- 
ate ficld-test results. It is hoped that closer checks will be 
obtained when all the data have been analyzed and correlated 
An electric-resistance heater having a 15-kw nominal rating 
was installed in each of the five heat-pump systems in order to 
check the calculated heating requirements of the space, to act 
as a stand-by in case of failure of the heat-pump equipment, and 
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FIG. 4 EXPECTED HEATING OUTPUT AND COEFFICIENT OF PER- 
FORMANCE AT VARIOUS OUTDOOR’ TEMPERATURES OF PACKAGE 
HEAT-PUMP UNIT USING AIR AS HEAT SOURCE 
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to serve as a booster whenever required. In order to check the 
calculated heat requirements, electric-resistance heaters were 
used one day each week to supply the required heating in place 
of the heat-pump unit in cach of the five residences. The elec- 
tric energy used at various outdoor temperatures by the re- 
sistance heater in the Abingdon, Va., system is shown in Fig. 5. 
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AVERAGE OUTDOOR TEMPERATURE 


FIG. 5 ELECTRIC-ENERGY CONSUMPTION AT VARIOUS OUTDOOR 
TEMPERATURES USING RESISTANCE HEATING FOR ABINGDON, VA., 
RESIDENCE 


It may be noted that the electric-energy consumption for 
days with the same outdoor temperature varies considerably, 
and also the average of the test points is slightly above the 
calculated heat loss. Some of the variations in energy con- 
sumption for days with the same outdoor temperature is proba- 
bly due to changes in wind velocity and to the different 
amount of heating effect obtained from the sun. Maintaining 
higher indoor temperatures than the 70 F used as a basis for 
design is one reason why the actual consumption is higher 
than the calculated. It is hoped that further analyses of all 
the test data will show other reasons for the differences be- 
tween actual and expected performance. 

Table 4 is a tabulation of some of the important design in- 
formation on the five heat-pump installations. Column 7 of 
this tabulation gives the yearly electric-energy consumption 
during the heating and cooling cycle. Column 8 gives the 
actual degree-days during the heating season for the five in- 
stallations. The degree-days for Coshocton, Roanoke, and 
Kingsport were lower, and South Bend and Abingdon were 
higher than the normal given in Table 1. Column 9 gives the 
expected kilowatt-hours of heating based upon the calculated 
heat loss, the average outdoor temperature for the season, and 
for an average indoor temperature of 72 F when using an aver- 
age coefficient of performance of 2.5 for the heat pump. 


OPERATION AND MAINTENANCE 


During the first few months of operation, considerable dif- 
ficulties were experienced with compressor-belt breakage, and 
with failure of the 4-way valve. The excessive belt breakage 
was caused by insufficient contact between the belt and the 
driver sheave owing to the short compressor-motor center dis- 
tance; also the type and design of belt was not suitable for the 
high operating pressures resulting from the use of F-22 refriger- 
ant. These operating difficulties were eliminated by using 
heavy-duty belts and by changing to larger-diameter sheaves to 
increase the arc of contact. 
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3 
stalla- Vol- 
1 tion ume* 
Classification date cu ft 
1 Story residence ae 
O. H. Stevning, windows 
Coshocton, Ohio! 


2 Story residence {Storm windows 


E. B. Setzler, i 1948 13450” {3'/2-in. sidewall insulation Air 
(3'/s-in. ceiling insulation 


Roanoke, Va. 


Virgil Place, 


1 Story residence | 
South Bend, nad 


) sas 
1'/2 Story residence) {Storm sash 
D 


Kingsport, Tenn.) 
{Storm windows 


D. Moore, 


1 Story residence | 
‘Abingdon, Va. | 


» Basement excluded. 
© Deep-well pump used also for domestic supply. 


The disks of the 4-way valve and the erratic operation ex- 
perienced in changing from one cycle to another caused some 
difficulty. The valve operated satisfactorily after a different 
material was used for the disks, and minor design changes were 
made by the manufacturer, and after the external pressure taps 
were connected as close as possible to the compressor. 

The air filters, located in the conditioner fan circuit, were too 
small in area, resulting in an unusually large pressure drop with 
the accompanying increase in fan horsepower. The trouble 
was eliminated by increasing the filter area and locating the 
section remotely from the unit. 

Several breakdowns with loss of refrigerant resulted from 
the splitting of the flexible connection on the compressor high- 
pressure-discharge line. This failure may have been due to 
too short a piece of flexible tubing being used, combined with 
the excessive motion of the compressor caused by the spring 
mountings 

The defrosting cycle seems to be erratic in operation, causing 
an unusually large number of defrosting cycles. Table 5 gives 
the number of defrosting cycles, by months, the total defrosting 
time in hours, and the kilowatt-hours used for defrosting as a 
total and as a percentage of the kilowatt-hours used for heating. 
The defrosting time was set at 7 min per cycle, the thought 
being that more frequent defrosting of shorter duration would 
not be so objectionable to the occupants. Results indicate 
that perhaps larger accumulations of frost could be tolerated 
and perhaps an even shorter defrosting period could be used. 
This is a difficult thing to determine, however, and must by 
necessity be a field adjustment. 


CONCLUSION 


The annual kilowatt-hours for heating and cooling were 
about 20 to 30 per cent greater than was expected on the basis of 
calculated performance. Only part of this difference can now 
be accounted for, but it is hoped that a satisfactéry explanation 
can be given for all of it after the analyses are completed. The 
storm windows were not installed in the Kingsport residence 


DESIGN INFORMATION ON HEAT-PUMP INSTALLATIONS 


4 
Construction 
Storm sash and double fixed 


si. sidewall insulation 
(4-in. ceiling insulation 


{Thermopane windows Air and 
1949 11500 {2-in. sidewall insulation 
\4-in. ceiling insulation 


}3'/e-in. sidewall insulation 


{2-in. floor insulation 


7 
Electric- 
energy mated 
consumption, 8  kwhr, 

kwhr De- heat- 
Heat- Cool- gree- ing 


5 
Heat 
ing days cycle 


6 
source Equipment ing 
2 and 3-hp compressors | 
Air */«-hp outdoor-air fan | 
conditioner fan { **9°5 
‘/ hp circulating pump) 
one 2 and one 3-hp 
compressor 
'/>-hp outdoor-air fan 
3/q-hp conditioner fan } 
one 2 and one 3-hp) 
compressor | 
'/>-hp outdoor-air fan 18179 2612 6422 15000 
'/;-hp circulating pump | 
5/,-hp conditioner fan } 
one 2 and one 3-hp | 
compressor | 
'/y-hp outdoor-air tan 19259 
5/,-hp conditioner fan 
one 2 and one 3-hp 
compressor 


3326 $055 16550 


2715 3874 7170 


ground 


4179 3394 8620 


)4-in. sidewall insulation — Air and 
1949 14670 \¢i0. Gilling '/>-hp outdoor-air fan 10386 3060 4182 go2ro 


\2-in. floor insulation 


conditioner fan 
3-hp deep-well pump* 


> As represented by outside dimensions are area and underside of floor joist to top of ceiling as height. 


TABLE 5 DEFROSTING CYCLE OF PACKAGE HEAT-PUMP 
UNITS 


Abingdon, Kingsport, Coshocton, South Bend, 
Va. i d. 


Tenn. Ohio In 
1949 
3 
November. .. .. 184 185 65 
December...., 282 3 66 
1950 
January....... 33 94 110 80 
February 74 33 249 143 
March 113 17 362 101 
Total defrosting time, 
64 73 98 60 
Kwhr used for defrost- 
MB 310 392 280 
Per cent of total kwhr 
used for heating.... 2.4 1.6 2,3 1.5 


“® Not complete—no operation during October and November, 
1949. 


until very late in the heating season, and the supply ducts ex- 
posed in the basement and garage of the Roanoke system are 
uninsulated. This is probably the main reason for the actual 
kilowatt-hours being larger than expected for these two in- 
stallations. It was found that the expansion valve was not 
functioning correctly at the lower outdoor temperature on all 
units, and it appears that air leakage and heat transfer between 
the conditioner and outdoor-coil circuit was taking place, 
which contributes to the capacity reduction as indicated in 
Table 3. 

During the defrosting cycles the five heat pumps used the 
air going to the conditioned space as the source of heat. In no 
case did the occupants complain of cold air or drafts during this 
‘cycle. In fact, it was difficult to detect from the occupied 
space when the unit was on the defrosting cycle. This may be 
due to the relatively short time (7 min) employed for the de- 
frosting cycle. 


119 
dig 
| 
| 
| 
| 


LEGEND 
A- REFRIGERANT CONDITIONER CON STORAGE 

WATER CONDITIONER COM Tam 

C- COMPRESSOR AND MOTOR cYcLe 

O- 4 WAY VALVE 4 WAY VALVE POSITION AND 2-3 


E- CONDENSER - LIQUID RECEIVER 
CHECK VALVE 

G- THERMOSTATIC EXPANSION VALVE 
CIRCULATING PUMP 


COOLING CYCLE 
4 WAY VALVE POSITION I-2 AND 3-4 


PIG. 6 STORAGE HEAT-PUMP SYSTEM FOR HEATING AND COOLING 
BY CHANGING REFRIGERANT FLOW 
(Air, water, solar energy or the earth is used as heat source. ) 


All of the test data taken during the year have not as yet 
been analyzed completely but the resulgs so far indicate that 
considerable design improvements can be made in the unit. 
Extensive design changes are planned for all five of the units. 
The changes on the Kingsport, Roanoke, and Coshocton sys- 
tems already have been made, and those on the Abingdon and 
South Bend units will be completed by early fall. 

Fig. 6 shows the flow diagram of the Roanoke and Coshocton 
redesigned systems. The flow diagram of the Kingsport sys- 
tem is similar, except that the storage portion of the cycle was 
omitted. 

A water-storage system was incorporated in the redesign of 
the Coshocton unit, since the heating requirement exceeded 
the output at the outdoor temperature below 16'/2 F as shown 
in Fig. 4. The storage tank will supplement the output of the 
unit to meet the peak demand during these periods. 

In order to get some experience with a storage system using 
the heat-of-fusion principle, 4700 containers, 2'/s in. diam X 
27/s in. long, filled with sodium phosphate dibasic 12 H,O 
were incorporated in the Roanoke system. The small con- 
tainers are located in two 275-gal tanks. Water is circulated 
over the containers and through the condenser-liquid receiver 
and water-conditioner coil in a closed circuit, as illustrated in 
Fig. 6. The compressor was reduced from 5 to 3 hp, since 
studies indicate that a 3-hp compressor with storage will fur- 
nish the necessary heating. 

In addition to adding storage, other changes in the redesign 
of the unit include changes in the distributor header on the 
outdoor and conditioner coils, the addition of an expansion 
valve for each coil, the relocation of the coils to enable the 
refrigerant to drain to the liquid receiver, as well as to obtain 
better air circulation with less pressure drop, and the number 
of check valves was reduced from four to two per system. 
The conditioner air circuit was changed so that return air 
would not pass through the compressor compartment during 
the cooling cycle, and the 4-way valves were relocated from 
outdoor air to conditioned air. It is believed that the changes 
will show considerable improvement in the operation of the 
system, and at the same time increase the coefficient of per- 
formance as shown in Fig. 4. 

On the whole, it is felt that after some of the earlier dif- 
ficulties were eliminated, the unit made a very satisfactory and 
creditable showing. 

The design changes described were made because it was 
thought that the operation and performance of the units could 
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be improved. It was demonstrated by the field tests that a 
heat pump using air as a heat source could satisfactorily heat 
a residence in the areas selected. Results also indicate that 
incorporating storage in the design has very definite and de- 
sirable advantages. It appears very likely that the storage 
type of system will be found to be more practical for the areas. 
under consideration when using air as the heat source 


National Income and Economic Policy 
(Continued from page 114) 


pensatory rules now call for higher taxes, tighter credit con- 
trols, and the elimination of nonessential spending just as 
surely as an incipient depression would call for the opposite. 

It should be noticed that the spending whose changes are 
crucial for this analysis represents a flow per unit of time. This 
raises the question of how that spending flow is related to the 
quantity of money, which exists at any instant but which also 
changes over time. Briefly, of course, the spending represents 
a quantity of money times some factor of turnover or velocity; 
but that merely opens the subject of the many subtle relation- 
ships between changes in the quantity of money and changes in 
the volume of spending. Soule explains part of the problem 
very well in his chapter on ‘“‘How Money Appears and Dis- 
appears."’ At the same time, however, his discussion is at 
least partially misleading; for he writes as though there is some 
inevitable connection between changes in spending and changes 
in the quantity of money. The truth is that we can have ma- 
jor changes in rates of spending without any change whatever 
in the quantity of money; or conversely, we can have great 
changes in the quantity of money without anything like pro- 
portional changes in total spending. That Soule fails to illu- 
minate these possibilities is an undoubted shortcoming, but 
perhaps not too serious a one in the light of the fact that often 
spending and the quantity of money do change more or less 
together. 

Elsewhere in his book, Soule pays his respects expositionally 
and critically to the theoretical contributions of the late Lord 
Keynes; he outlines the administrative machinery set up to 
plan for high-level employment under the Employment Act of 
1946; and he concludes his book with a chapter on international 
implications. 


FREE nations of the world hold a 3-to-1 advantage in coal 
reserves over countries encompassed by the “‘iron curtain,” 
it is revealed by the Bituminous Coal Institute, Washington, 


The Institute's figures, taken from U. S. Bureau of Mines 
reports, list the world ‘‘probable coal’ total at 6964 billion 
tons, with almost half (3180 billion tons) ascribed to the 
United States alone. Canada's share is placed at 898 billion 
tons 

Russia's own reserve supply of coal is set at 1367 billion tons, 
which—when augmented by the stocks in Red China, Poland, 
and Czechoslovakia—gives the Kremlin a potential store of 
1770 billion tons, approximately one quarter of the world 
supply based on current territorial domination by the USSR. 
Most of Germany's coal lies outside the Red Zone. 

The importance of coal reserves to national subsistence in 
the years ahead was explained by Dr. Arno C. Fieldner, chief 
of the Fuels and Explosives Division, U. S. Bureau of Mines, 
in a recent address. He pointed out that coal, which is the 
world’s major source of energy, will ultimately be the pri 
mary source of liquid and gascous fuels as well as s@Jid fuels. 
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The Developing Critical 
SHORTAGE of ENGINEERS 


By S. C. HOLLISTER 


DEAN, COLLEGE OF ENGINEERING, CORNELL UNIVERSITY, ITHACA, N. Y. MEMBER ASME 


UR country is once again obliged to arm in an effort to 
preserve peace and to prepare for attack if it should 
come. No thinking person fails to grasp the fact 

that we are greatly outnumbered and that our chances of 
survival are dependent upon our ability to out-design, out- 
develop, out-produce, and out-perform our enemies. At the 
same time that we are preparing for possible large-scale war, 
we must maintain, on a more efficient basis than ever before, 
our civilian functions. Moreover, we must prepare for eventual 
attack on our cities and on our industries and for the invasion 
of our homeland. 

World War II brought to public attention the extent of the 
contribution to the war effort of the scientists and engineers. 
We could not have fought, much less won, that war without 
the vast equipment planned, developed, built, and operated by 
engineers. Not only have the engineers provided the country 
with the laborsaving devices, the means of transportation, 
communication, production, and distribution in peacetime, 
but they have also provided the special versions of all these 
services for war. The engineers design, develop, produce, and 
operate the ships, the planes, the guns, missiles, rockets, 
and ammunition, the tanks and armored vehicles, the radio, 
radar, sonar, loran, and other devices of communication and 
detection, the vast transportation facilities needed in warfare. 
They are clearly indispensable. 

But we are short of engineers. As we advance in the war 
preparations the shortage will be greater. As one contem- 
plates the dependence upon engineers in the task before us the 
seriousness of a shortage in this part of our manpower becomes 
evident. It comes about because there has been a falling off in 
enrollments in engineering colleges, largely due to a widely and 
erroneously held belief that engineers were in oversupply. 
The shortage will deepen if engineers are drafted or called up as 
reservists and used in positions for which engineering training 
and experience are not mandatory. 

The accompanying chart presents the essential factors in the 
outlook for supply of engineering graduates. The lower curve 
shows the annual output of the engineering colleges of the 
country for the academic years 1935-1936 to 1950-1951. It 
shows that from 1942 through 1945, the country, through its 
mistaken manpower policy, all but stopped the operation of 
engineering education. That is the reason why industry to- 
day is not successful in finding critically needed engineers with 
5 to 10 years’ experience. They were not produced at the 
rate they should have been. 

Beyond 1950 a dotted line shows the estimated number of 
graduates to be expected if the schools operated without any 
withdrawals by Selective Service. It represents the most opti- 
mistic production possible, at least until 1954, since all classes 
graduating up to that year are already enrolled in the colleges. 


Since the number of graduates deyends upon the number © 
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1950. 


entering the colleges, the curve of freshmen is shown. Again 
is evident the low enrollment of freshmen of the war years, 
many of whom were taken out of college for military service. 
Following the war, the veteran benefits program brought the 
unprecedented number of 91,000 freshmen into the colleges in 
the fall of 1946. These did not come direct from the high- 
school graduations in that year, but represented an accumula- 
tion of high-school graduates who, for several years, had not 
been permitted because of the draft to proceed with college 
training. Since 1946 the numbers of freshmen have fallen 
rapidly until in 1950 there are enrolled about 30,000. 

Beyond 1950 there is shown a dotted line indicating esti- 
mated freshman enrollment. This estimate was made before 
the Korean War, and was based on normal peacetime expectan- 
cies. It is seen that the actual enrollment for 1950 did not reach 
the estimate, due largely to widespread rumor that the engi- 
neering field was oversupplied. 

The present situation already shows tightness in all fields 
and critical shortages in many. Industry has absorbed the 
last two graduating classes of nearly 50,000 each and is hotly 
contesting for the 30,000 that will graduate in 1951. Many of 
the graduates are in ROTC programs and may thus go direct to 
military service. A large number have draft postponements 
and will be subject to call in June, if not before. Still others are 
veterans. 

On Aug. 3, 1950, the Secretary of Labor placed all branches of 
engineering on the list of critical occupations. In all the major 
branches, the shortage of engineers is becoming progressively 
more critical, especially in aeronautical, chemical, electrical, 
and mechanical manufacturing fields. Men with a few years 
of experience are almost unobtainable. 

In normal peacetime it is generally accepted that at least 
20,000 graduates are required annually. In the present situa- 
tion it should be recalled that industry has absorbed $0,000 
engineers in each of the last two years; but some of these cer- 
tainly take the place of those that could not be hired in war 
years because in those years they were not being produced ex- 
cept in small numbers. Industry, however, does not have all 
it needs; and the military requirements have not as yet been 
taken. It thus appears that the minimum annual need is not 
less than 30,000 engineering graduates with use for many more 
if they should be available. 

How do we obtain not less than 30,000 graduates yearly? 
First of all, to do so requires an annual input of 60,000 freshmen. 
This is about double the number entering engineering schools 
this year. How may twice as many high-school graduates be 
attracted to engineering schools? Are there that many among 
the-high-school graduates who have an interest in engineering 
and who, at the same time, have the necessary aptitude and 
abilities? 

The numbers of male and female high-school graduates an- 
ticipated are shown at the top of the chart. It appears that 
between 1950 and 1958 there will be a 10 per cent dip in the 
numbers graduating so that the range is between 1,250,000 and 
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1,130,000. We clearly cannot rely, therefore, upon an increase 
in output of the high schools to solve the problem. 

Except for the war and immediate postwar years, which 
were abnormal, the numbers entering engineering schools 
since 1935 range from 2.7 to 3.1 per cent of the total high-school 
graduating classes. On the basis of an average high-school 
output of 1,200,000 boys and girls, 5 per cent would be re- 
quired to produce 60,000 engineering freshmen. This is about 
10 per cent of the boys graduating from high school. There 
is some doubt whether the combined factors of aptitude, 
ability, and interest would be found in so high a percentage. 
It seems possible that the 60,000 freshmen shown as needed 
on the chart may be at or above the available number that can 
be expected to enter engineering. This brings home the clear 
fact that there is not, and there cannot be developed, an in- 
exhaustible supply of engineering talent but, instead, the supply 
is sharply limited. 

Nevertheless it is essential that all available avenues of 
information be used to acquaint the high-school principals, 
high-school guidance counselors, and the high-school students 
themselves with the shortage and consequent need of engineers 
in all categories. It is vital to our security and welfare that 
such information reach these persons. 

What is significant to industry in the picture here set forth? 
Ic means that there will not be young replacements for engincer- 
ing jobs vacated by the calling of reservists or of draftees. 
There will be only a partial supply of young engineers for new 
jobs as conversion, retooling, and war production may require. 
intercompany pirating will only add to the difficulties of staff- 
ing. Robbing the colleges of faculty members for industrial 
jobs will surely dry up the supply and reduce the quality of 
training given by the colleges . 

It will be essential for industry to re-examine the functions 
of the engineering personne! and to make certain that each en- 
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gineer is being used in the most effective manner possible. 
No engineer should be used in positions others can occupy as 
well. Supporting personnel, requiring less training, and ex- 
perience, should be used to spread as far as possible the ef- 
fectiveness of each engineer. 

Even competent supporting personnel will be tight. It will 
be necessary to begin in-service training of such personnel and 
to engage women in so far as possible. The training programs 
of the last war will need to be re-established. None of these 
steps can be put off. The organization of industries must be 
streamlined now. 

Government agencies, including the armed forces, must take 
cognizance of the situation. Plans must be developed whereby 
the engineering manpower needs of the services and of indus- 
try may be so co-ordinated that both will be appropriately 
served from the limited supply. Industry has the job of sup- 
porting the military. To assume that the military needs 
are paramount or exclusive would be a form of national 
suicide. 

A careful planning for utilization of men with engineering 
training and experience only in categories where such training 
and experience are mandatory should be undertaken; although 
such can probably not be wholly achieved, it is in the interest 
of the total effort that such an objective be approached as 
nearly as possible. Sound policies relating to deferment and the 
calling of reservists must be promulgated with the objective of 
maintaining a balanced utilization 

It is reported in the technical press that the Russians, in their 
current five-year plan, are scheduled to have produced 150,000 
engineering graduates by the end of 1950. This matches our 
own output for the same period. During the next five years, 
however, we will drop by one third unless drastic action is 
taken to increase the supply of engineering freshmen and to 
continue the training operation in full force. 
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INTRODUCTION 


O appreciate the problems encountered in designing for 
powder-metal parts, it is necessary to know something of 
the process itself. The production of parts by the pow- 
der-metallurgy process is not large at present as compared to 
sand-casting, die-casting, stamping, or screw-machining, but 
for the past few years has been steadily growing. Iron, brass, 
tin, and copper powders are used in the greatest tonnages, ex- 
cluding the various carbides, and the use of tungsten for lamp 
filaments and electrical contacts. These powders are made by 
at least five different methods—by reduction of oxide, by 
electrolysis, by disintegration, by atomization, or by the car- 
bonyl method. At present there are approximately 25 com- 
panies engaged in their production. 

For purposes of this discussion, a ‘‘metal powder’’ may be 
said to consist of finely divided metal, all of which will pass 
through a 60-mesh screen, and a substantial portion of which 
will pass through a 325-mesh screen. It can be spherical, 
acicular, dendritic, flakelike, or irregular in shape, or a com. 
bination of these. 

‘Powder metallurgy’ is the art of making objects by com- 
pressing metal powders, with or without the addition of non- 
metallic powders, usually with subsequent heat-treatment. 

The process is primarily a large-quantity high-speed pro- 
duction method. Die costs are relatively high, and as a re- 
sult, small production runs usually are not economical. In 
general, quantities should be in excess of 10,000 parts to amor- 


tize the dies. 


PRODUCING POWDERS BY ATOMIZATION 


Since 1938, the author's company has been studying methods 
of producing and utilizing nonferrous powders, and has a 
plant for producing them from those metals amenable to atomi- 
zation. Basically, this process is quite simple. Metal is 
melted in a conventional manner, raised to the proper tempera- 
ture, and poured ina thin stream. High-velocity steam, water, 
air, or other gas is directed against this stream and the metal is 
literally blown into a powder. This product is dried, if neces- 
sary, screened and analyzed, and is then ready for use. 

Needless to say, the preceding description represents an over- 
simplification of a rather difficult procedure. However, brass, 
bronze, nickel, silver, copper, and zinc powders are produced 
by this process and fall into two distinct classes: 


1 Those of spherical particle shape, Fig. 1 
2 Those of irregular particle shape, Fig. 2 


better to parts fabrication than those of spherical shape. 


Contributed by the Machine Poe Division and presented at the 
Annual Meeting, New York, N. Y., November 26-December 1, 1950, of 


Tre American Society or Mecuanicat ENGINEERS. 


Some DESIGN ASPECTS of 
METAL-POWDER PARTS 


By D. C. BRADLEY 
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Other factors being equal, irregular particles lend themselves _ 
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FIG. 1 A TYPICAL SPHERICAL POWDER 
(This is a 70-30 brass powder; X 100.) 


FIG. 2 A TYPICAL IRREGULAR POWDER 
(This is a 70-30 brass powder; X 100.) 


PARTS-FABRICATION PROCESS 


In making parts, metal powder is first mixed with a lubri- 
cant, gravity-fed into a die, pressed to the desired shape under 
10-5C tons per square inch pressure, ejected, sintered, and 
sometimes repressed or coined. 

Pressing. Although cach step of the process is important, de- 
sign factors are influenced most by the pressing and sintering 
operations. Pressing consists in applying pressure on the pow- 
der either from the top or from both top and bottom. Fig. 3 
shows a single punch press which is typical of those used. Such 
equipment is capable of fairly high production speeds and 
for both top and bottom-pressure application. Fig. 4 is a 
multiple-punch rotary press. Because of its very high speed— 
up to 300 or more compacts per minute—and high die costs, 
such equipment can be used only on very large production runs. 
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FIG. 3 A SINGLE-PUNCH, TOP AND BOTTOM-ACTION PRESS 
(Such equipment can run at speeds in excess of 2000 pressings per hour.) 
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FIG. 5 TYPICAL MODERN SINTERING FURNACE 
(For high production, a conveyer-type furnace is frequently used.) 


FIG. 4 MULTIPLE-DIE ROTARY PRESS 


Sintering. In Fig. 5 is 
shown a typical sintering 
furnace. These are of various 
types, some being hand- 
operated, that is, the charge 
of pressed parts is loaded and 
removed by hand, aad others 
being conveyer type. The 
amount of production to be 
sintered governs the type of 
furnace. 

Sintering is done in either 
an inert or reducing atmos- 
phere, and close temperature 
control is essential. Not only 
does the sintering temperature 
affect the mechanical proper- 
ties of a part, but it also has 
an effect on the shrinkage or 
expansion which invariably 
takes place. 

Die Design. One other es- 
sential part of the process is 
the die set itself. Fig. 6 
shows a simple four-piece 
die; an upper punch, lower 
punch or ejector, core rod, 
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Fesruary, 1951 


FIG. 6 TYPICAL DIE SET 
(Parts shown are, from left co right, ejector, die body, punch, and 


across the lower portion, the core rod. The part formed in this die 
set is shown in the lower center.) 


and the die body. For ordinary production runs tool-steel dies 
are commonly used, but for very large runs carboloy die sets 
may be utilized. Die life for tool-steel dies may be in excess of 
$00,000 parts or more, with carboloy sets running well into the 
millions. Such factors as speed of production, the powder 
used, design of the die, and tolerances required all govern how 
long a given set may last. 


DESIGN AND FABRICATION CONSIDERATIONS 


As in any process, there are general rules which may be ap- 
plied in designing for powder metallurgy. However, these 
suggested rules should not be allowed to take the place of con- 
sultation with the powder-metallurgical engineer or fabricator. 
His experience remains invaluable in arriving at the design 
which best meets the requirements of utility and appearance, 
and, at the same time, lends itself to economical production by 
the process. Hence he should be consulted as early as possible 
when designing parts for powder metallurgy. 

Among the basic considerations in design are the properties 
of the material and the limitations of the fabricating and 
finishing processes to be used. Powder-parts fabricators are in- 
genious in designing dics and producing parts, but they are 
subject to limitations in what they can do. Modern pressed- 
powder parts have useful properties, and skillful design con- 
sists in making the most of these properties. 


PHYSICAL AND MECHANICAL PROPERTIES 


The majority of structural powder parts are porous to some 
extent. The exact amount of porosity depends on such factors 
as the compacting pressure, sintering time and temperature, 
and on subsequent coining or repressing operations. However, 
Table 1 shows results which were obtained on test bars, and it 
will be noted that the tensile strength, for example, is com- 
parable to what might be expected on a cast bar of similar 
composition. 

It should be remembered that the powder metallurgist has 
fewer restrictions placed upon him as regards composition. He 
can press a part from iron powder and by impregnating it with 
molten copper or krass, eliminate most if not all porosity. By 
so doing, it is possible to obtain tensile strength in excess of 
75,000 psi. 

Iron parts can be hardened by standard methods or by varia- 
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TABLE 1 AVERAGE TEST-BAR TENSILE STRENGTH AND 
ELONGATION VALUES DETERMINED ON FOUR BRASS 


POWDERS 
Sintering Tensile 
——Nominal composition—~ _ range, strength, Elongation, 
Cu Zao Other deg C psi per cent 
7° 30 880-g00 36000 14 
7o 30 0.3 820-860 36000 48 
78.5 20 1.5 Pb 860-900 30000 12 
64 18 --. I8Ni 940-980 44000 10 


tions of them, and Rockwell C values as high as 60 to 65 have 
been consistently obtained. 

It should be added that new alloys are constantly being pro- 
duced and tested and many of these have improved proper- 
ties. 


DESIGN LIMITATIONS 


Actual design of a part is governed by the characteristics of 
metal powders and by die and press limitations. For example, 
undercuts are impractical. The situation is different from 
die-casting, where holes can be cored in almost any direction 
and threads usually can be cast. Because of the flow, or rather, 
the lack of flow, any coring in a powder part must be parallel 
to the direction of pressure application, and threads represent- 
ing undercuts are, at least today, impossible to press in place. 

. One notable exception to this rule, and it is a special case, 
is in helical gears. Two fabricators have developed methods 
whereby they can produce gears successfully with a maximum 
helix angle of 26 deg. 

Fig. 7 is an example of a part with undercuts, demonstrating 
several advantages as well as limitations. This is a drawing of 
a hypothetical part, cylindrical in shape with a flange at one 
end, an annular groove between it and a flange at its central 
portion, and a keyed square hole running its length. As shown 
here, it would be impossible to produce both flanges and the 
annular groove because the part would be impossible to remove 
from the die. Although split dies have been tried, at this stage 
of development they are not considered practical. 

Besides the impossibility of removing the pressed part from 
the dic, there is still another and perhaps more important 
difficulty involved with such a design. Dics are gravity-filled 
with powder and, in an automatic operation, it would be im- 
possible to insure filling the lower flange; and, even if the 
lower flange were filled, pressure applied at the top only would 
not be sufficient to previde an adequately dense part. 

However, notice the square center hole and keyway. Since 
these are parallel to the direction of pressing, they are entirely 
practical. In actual practice there is very little limitation as to 
the cross-sectional shape of these holes and D-shaped, square 
or rectangular holes, centrally located or off center, are easily 
produced. 

One solution to the problem of pressing the part described 
would be to make it with the flanges combined into one, and 
subsequently machine out the slot and annular groove between 
them. 


FIG. 7 BECAUSE OF UNDBRCUTS, IT WOULD BE IMPOSSIBLE TO 
FORM THIS PART TO FINAL SHAPE 
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1G. 8 PARTS SHOWN AT LEFT ARE AS PRESSED, THOSE AT RIGHT 
ARE FINISHED-MACHINED CYLINDERS 


Another factor presented by poor flow is in the variation in 
density within a given part. The simplest example of this is 
in Cylinders. If pressed from one end only, the density is found 
to be greatest at the outer edge of the end immediately ad- 
jacent to the punch. The density at the other end will be less, 
but greater at the center than at the edge." If pressed from both 
ends, lowest density will be found at the outer surface midway 
between the ends. This phenomenon puts a limitation on the 
length-to-diameter ratio, since, if the ratio is too high, the 
part will not have sufficient strength through the center portion. 
Also, the shrinkage which will take place during sintering— 
being governed in part by density—will be uneven. The 
general rule is that length to diameter should not exceed 2'/2 
to 1, There are exceptions, but those, in general, are cases 
where the strength of the center section is not too significant. 

Powders obviously are compressed during pressing—how 
much depends on the specific powder used and on the compact- 
ing pressure. Since powders will not flow appreciably under 
pressure, wide variations in section thickness can cause trouble. 
Fig. 8 is of a lock cylinder, and it is a good example of this 
problem and how it can be overcome. If a 3-to-1 compression 
ratio for the brass powder used to make it is assumed, that is, 
if it is assumed that the loosely packed powder will compress 
to '/, of its original volume during pressing, it readily will be 
seen that the die fill based on the body of the cylinder will re- 
sult in a ratio of approximately 25 to 1 on the flange. If such a 
part were pressed in an ordinary three-piece die set, cither the 
punch or die body would break during the first cycle. 

To overcome this problem, it was necessary to devise a 
method whereby both body and flange received the proper 
amount of powder. There are several ways that this can be 
accomplished. or example, a multiple-action press can 
be used, or that portion of the die which forms the flange 
can be spring-mounted. When empty, this flange portion rises 
to a point where the fill will be in the 3-to-1 ratio. Under 
pressure, this section backs down ahead of the punch until 
properly positioned, at which point it is solidly seated and 
compression takes place. Unequal densities still gre present, 
but not so severe as to damage the finished part. 

This lock cylinder is interesting for several other reasons. 
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Twelve machining operations remain after pressing, but the 
sand-casting previously used required twenty-six. It will be 
noticed from the illustration that there are two milled slots, 
one on each side of the body. These, being undercuts, cannot 
be pressed in place. Also, the finished lock cylinder has § or 
6 holes drilled in it to house the tumbler pins. Because these 
holes are at right angles to the direction of pressure applica- 
tion, they cannot be formed in pressing but are drilled later. 

A logical question at this point is that, since it is necessary 
to perform 12 machining operations, what are the machining 
characteristics of the pressed-powder parts? These cylinders 
are made from an 80-20 leaded brass powder and, according to 
one of the largest consumers, have better machining charac- 
teristics than a cast brass of similar composition. This is due, 
in part at least, to the complete lack of inclusions in the powder 
lock cylinders, such as sand or slag, and in the uniformity of all 
the cylinders. 

One final example of how designing climinated an undercut 
is shown in Fig. 9. This gear is the drive mechanism for an 
automatic record changer. The gear shown on the left is as it 
was originally designed and, as can be seen, required machining. 
The gear on the right is the final design. It will be noted that 
the single drive tooth is merely an extension of one of the lower 
full set of teeth. The section of the one tooth which was origi- 
nally removed does not in any way interfere with operation, 
so it is left in place. 


FEATHER EDGES —SIZE 


In designing, it occasionally develops that the toolmaker, 
in order to form the proper contour of a rounded part, has to 
have a feather or very thin edge on the punch or ejector, as 
shown on the left in Fig. 10. This is not good practice, for no 
die material can be expected to withstand the necessary pres- 
sures in such thin sections. Such tool design can be avoided by 
including a small flat area as shown in the right-hand illustra- 
tion. Usually this can be done by designing, and it frequently 
makes the difference between an impossible design and one that 
is perfectly feasible. 

How small can a part be and remain practical? The ultimate 
in smallness depends on the ability of the powder rapidly to fill 
all parts of the dic evenly in the allotted time. Fig. 11 


FIG. 9 ORIGINALLY MACHINED AS SHOWN AT LEFT, IT WAS FOUND 
THAT THE PART AS PRESSED~-SHOWN AT RIGHT-—-WAS JUST AS 
SATISFACTORY AND MORE ECONOMICAL 
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IF POSSIBLE, FEATHER EDGES SHOULD BE ELIMINATED BY 
INCLUDING A FLAT AREA AS SHOWN AT RIGHT 


ric. 10 
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shows parts which are fairly small. The small gear is abouts 
0.2 in. diam; the Y-shaped piece measures approximately 
0.125-in. across the top, 0.1 in. at the bottom, is 0.2 in. from 
top to bottom, and 0.125 in. thick. The bushing shown is 
0.1 in. thick and slightly less than 0.25 in. diam. Smaller parts 
are possible, but the lower limit appears to be between 0.02 in. 
and 0.03 in. in the dimension perpendicular to the direction of 
pressure application. 

How large a part may be depends in part on the size of the 
available press equipment. It requires from 30 to 50 tons pres- 
sure per square inch to form most structural parts. As presses 
become larger, they become slower, and some of the advantage 
of speed is lost. Probably more important, as size increases, 
problems which can be ignored in small parts become increas- 
ingly critical. Differences in density which will cause varia- 
tions in shrinkage may cause warpage or cracking and, as a re- 
sult, more complex dies are required to reduce density variations 
to a minimum. 

As an example of an extreme case of die complexity, consider 
the gear shown in Fig. 12. This gear is approximately 3 in. 
diam, and the hub is approximately 1°/,¢ in. thick. To form 
this part with all its different sections, a twenty-three picce 
die was required. It might be added that, although this gear is 
a successful application, it is being redesigned to simplify the 
die equipment. Larger parts are being made and will be made, 
but before spending a great deal of time designing a large part, 
it is best to consult a fabricator first. 


DESIGNING FOR POWDER METALLURGY 


The illustrations which have been shown represent, for the 
most part, adaptations to powder metallurgy of parts made by 


FIG. 11 SOME IDEA OF SIZE OF PARTS CAN BE GAINED BY COMPAR- 
ING THEM TO BOOK OF MATCHES 


ric. 12 ALTHOUGH REQUIRING COMPLEX TOOLING, THIS LARGE 
GEAR, WHEN MADE OF IRON POWDER, REPRESENTED A MUCH 
LOWER COST THAN ITS MACHINED COUNTERPART 


FIG. 13 EXCEPT FOR PINS, SPRINGS, AND SHACKLE, MAJOR COM- 
PONENTS OF THIS PADLOCK ARE MADE OF BRASS POWDER 


other processes. It stands to reason that if a process has valuc, 
its maximum benefits will be achieved by taking into considera- 
tion its advantages and designing parts specifically for it. 
Fig. 13 is an example of this. Here are shown a padlock body, 
outer cylinder, inner cylinder, and bolt which were designed 
for the process. As a result, two of the parts—the body and 
the inner cylinder—would be impractical to make by any 
other process. In addition to this important factor, if the 
components were designed for another process, let us say ex- 
trusions, the cost of tooling to assemble and machine these 
pieces would have been considerably greater. 

Powder metallurgy has a great advantage in that, by a fairly 
simple and very rapid process, it can form parts to close toler- 
ances. One lock manufacturer estimated that to tool for 
machining and assembling extrusions or castings would cost 
approximately $40,000, while tooling to handle the pressed- 
powder parts involved an expenditure of less than $10,000. 

Although powder parts can be given a scratch brush or 
polished and lacquered finish, it is only recently that a plated 
finish has been practical. Research by several companies has 
developed methods of applying most commercial plated coat- 
ings. For example, today a lock manufacturer is successfully 
applying a copper-nickel-chromium plate, and cadmium, silver, 
and bronze plates are all in use. 


CONCLUSION 


The applications which have been discussed represent only a 
few of the many which are now being produced and used suc- 


cessfully. It should be remembered that, although the basic 
process is ancient, modern powder metallurgy, as we know it, 
is still an infant industry. New applications are constantly 
appearing as more and more companies become aware of the 
savings and other advantages of designing for powder metal- 


lurgy. 
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GRINDING FLUIDS 


Characteristics and Applications 


INTRODUCTION 


HERE are just two all-important positive functions 
of grinding fluids—lubrication and cooling. The term 
“coolant’’ is commonly applied to the fluids. Cooling 
was the initial primary function, and its need is still the more 
apparent. However, as more and more lubrication has been 
built in, lubrication has become equal in importance to cooling 
on a number of grinding operations. 
The purposes of this paper are as follows: 


1 To classify tie fluids with reference to make-up 

2 List positive and negative functions of the fluids. 

3 Rate types of fluids with regard toj ability to fulfill the 
functions. 

4 Discuss some aspects of application. 

5 Present a theory of the benefit of lubrication to grinding. 

6 Correlate lubrication from the fluid with surface finish on 
the work ground. 

7 Utilize data from experimental grinding to illustrate the 
statements made concerning lubrication. 


Treatment of the phases will be mostly of effects in grinding 
with little space given to chemical composition ef the fluids. 


NOTES ON CHARACTERISTICS 


Classification. There may be as many varicties of classifica- 
tion of grinding fluids as there are classifiers. Table 1 is made 
up largely with reference to composition, omitting commercial] 
or trade names. 

There is a tendency among some users to apply the term 
“soluble oil'’ to all liquid grinding compounds to be mixed 
with water, whether the compound makes a solution or an 
emulsion in water, and whether or not it contains oil. To cope 
with this situation, the word ‘“‘synthetic’’ has been applied to 
some products. Those who recommend and distribute grinding 
compounds should be encouraged in their efforts to maintain 
logic in the designations. 

It is pointed out that fatty oils also are ingredients of some 
of the “‘solubles."’ 

Of the classes of fluids listed, certain ones are used to a minor 
extent. They include solutions of plain soap and straight 
mineral oils Pastes used to a large extent in years past have 
been largely superseded by liquid compounds miscible in water 
The so-called ‘‘synthetics’’ are gaining in favor. 

The fact that some grinding chemicals, which make true solu- 
tions in water, come in solid or powder form is recognized but is 
not discussed 

Functions. The functions are grouped under two headings, 
positive and “‘negative,"’ in Table 2. Positive ones are those 
which provide advantages over dry grinding. 
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TABLE 1 CLASSIFICATION OF GRINDING FLUIDS 
Air 
Plain water 
Water with rust inhibitor 
Water emulsions of the following: 
£8 Mineral oils 
5) Mineral oils with extreme-pressure additives such as sulphur 
and chlorine 
Synthetic soluble oils 
4) Pastes made up with a 
he following: 


5 True solutions in water of t 
a) Alkalies 
6) Synthetics (chemical compounds) 
Soaps 
6 Kerosene 
Straight mineral oils 
Grinding oils—mineral oils plus additives, such as fats, sulphur, and 
chlorine 


TABLE 2 FUNCTIONS OF GRINDING FLUIDS 


Positive: 
Lubrication—to reduce loading, glazing, friction 
Cooling—for comfortable handling, di ional accuracy, and wheel 
protection 
Rust prevention—of work and machine 


Negative: 
Characteristics which minimize tendencies to: 
Carry chips back to point of grindin, 
Cause when Phard™ of fluid 
Affect hydraulic oils adversely 
Give off unpleasant odors or fumes 
Irritate or stain operator's breathing apparatus or skin 
Decompose or otherwise become unstable 
Cost too much 
Obscure vision of work because of opacity 
Create a fire hazard 
Weaken bond of a grinding wheel 
Attack paint on machine 
Leave sticky deposit on machine parts 
Gum-load wheel face (may be related to instability) 
Produce prolific foamin, 
Create other messy conditions 


The ramifications of lubrication will be discussed under a 
later heading. 

Cooling is important as applied to both the work and wheel, 
especially in heavy grinding. It contributes to comfortable 
handling of the work, dimensional accuracy, and reduction of 
gross heat strain. It prevents heat breakage of vitrified bonded 
wheels and excessive wear of organic bonded wheels whose 
bonds are weakened by high temperatures. 

Rust prevention might be placed in either category, depend- 
ing upon one’s viewpoint. It is given a positive rating here 
because a piece of steel ground with an adequate rust inhibitor 
in the fluid is considered to be more effectively protected than 
one that is ground dry. 

Negative functions are those which reduce or minimize 
undesired conditions not present in dry grinding but which 
may appear only because a liquid is used. They are many in 
number but must be met in order to realize benefits of the posi- 
tive functions. 
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Most of the negative functions are obvious and need no dis- 
cussion. Mention will be made here of two. 

There is sometimes a chance that the grinding fluid may leak 
into the hydraulic system of the machine. If that occurs the 
fluid should not impair the functioning of the oil. An alkaline 
solution has been known to break down some of the hydraulic 
oil, form a soap, produce a sticky deposit in control ports, and 
shut down the grinding machine. 

Some wheel bonds can be weakened by some chemicals. 
Vitrified and metal bonds are generally immune to all known 
compounds, but resinoid, shellac, and silicate bonds can be 
affected by alkalies, and a rubber bond can be affected by oils. 
Whether or not the effect becomes serious depends upon a num- 
ber of circumstances such as concentration and time factors. 

Ratings of Fluids. In the simple tabulation of ratings in 
Table 3, only three kinds of functions are recognized. The 


TABLE 3 RATINGS OF FLUIDS 


Average of 
desirable 
negative 

Fluid Lubrication Cooling functions 

“None” Lowest Highest 
a Very high High 
3 Water with rust inhibitor Low + Very high High 
4,5 Water emulsion or solu- 

Moderate + High+ Low to high 
6 Kerosene..... Low Low 
7 Straight mineral oil..... High Low Low 
8 Grinding oil—mineral oil 

plus additives......... Highest Low Low 


most definite rating can be made with reference to cooling. 
Relative lubrication value will depend partly upon the type of 
work to be ground. It should be kept in mind that the many 
varicties of water emulsions and solutions possess a wide range 
of lubrication and negative function characteristics. 


NOTES ON APPLICATION 


Wet-grinding is employed for most medium and heavy pre- 
cision-grinding operations and for abrasive cutting off with 
rubber-bonded wheels. Most snagging, much tool grinding, 
and some surface grinding and cutting off are done dry. The 
operation is dry when neither cooling nor liquid lubrication is 
required or when the problem of controlling and confining a 
liquid is considered to be too difficult. 

Application of a liquid is a matter of selecting one which 
has the characteristics to meet the requirements of the job. 
Many questions of application are answered by the descriptions 
found elsewhere in the paper. 

If cooling is the only requirement, plain water is the answer 
and at minimum cost. If corrosion of ferrous work and of the 
machine are to be prevented, a rust inhibitor is added to the 
water at a low cost. 

If more benefit to grinding is desired by way of lubrication, 
one of many grinding compounds available (containing a rust 
inhibitor) is added to the water. If a “‘sticky’’ metal such as 
soft stainless steel or aluminum is being ground, there are special 
solubles which reduce joading materially, without the use 
of a grinding oil. ‘‘Grinding oil’ means oil with no water. 

When maintenance of shape of wheel face is of paramount 
importance, a grinding oil is the right medicine. Examples 
are in thread-grinding and crush-dress form grinding. To hold 
form of wheel face, heavy pressure must not be built up under a 
set feed. To limit the pressure the wheel must be kept sharp. 
Lubrication from the grinding oil maintains sharpness by re- 
tarding both loading and glazing as explained later under 
**Lubrication.”’ 

Going from a water compound to grinding oil has also been 
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known to eliminate serious heat injury to ground work. The 
reason is that more complete lubrication reduces the amount 
of heat generated at grinding contact. Injury to sensitive steel, 
such as softening or cracking from the heat of grinding, occurs 
at grinding and is not climinated by removal of residual heat 
by the fluid directly after grinding contact. Delayed cracks 
due to stresses set up by abusive grinding sometimes form long 
after heat has been extracted from the work by the coolant. 
Except for very sensitive steels, cracking is not likely to occur 
when no burn color appears in grinding. 

Grinding oils benefit most operations. They increase wheel 
life, cause a freer cut, permit a higher rate of production, or 
combine two or more such advantages. The higher rate of pro- 
duction is attained because the rate of infeed can be increased 
and because the time of ‘die out’’ at the end of the cut is less, 
permitting an automatic cycle of shorter period. The reason 
oils are not employed more universally is that they are more 
expensive and create certain nuisances. They have only about 
10 or 20 per cent of the ability of water to extract heat from the 
work and they can make a mess of the surroundings with 
fumes and spatters. The problem is more pronounced when 
the grinding is heavier. A part-way solution of the cooling 
problem is to refrigerate the oil. Air exhausts and precipitators 
are often installed to take care of the vapors. 

Concentration of a soluble in water ranges roughly from 
1 part in 10 to 1 part in 100 parts of water. Different propor- 
tions are sometimes recommended for the same brand, depend- 
ing upon circumstances. The average proportion is estimated 
to be near 1:50. Ratios named in the paper are all by volume. 

The limit of leanness should be, perhaps, the loss of protec- 
tion against rust. A richer and richer mixture provides more 
lubrication but costs more and is more likely to lead to foaming 
and, in some cases, to ‘gum loading’’ of the wheel face. A 
very rich mixture also has somewhat less cooling ability than 
a lean mixture. 

Gum loading apparently starts with jellylike particles of 
the compound collecting in the pores of the wheel. Fine 
grinding swarf then becomes attached to the initial deposit 
and reduces grinding clearance between abrasive grains. 

There are some work materials the grinding of which appar- 
ently is benefited but little by lubrication. In one instance, 
cemented carbide was ground practically as well with a water 
emulsion as with oil. It may be that cooling and washing of 
the wheel face were the only functions of value performed by 
the fluid. 

Much commercial grinding of high-speed tools is done dry. 
Laboratory runs in some cases have indicated no benefit from 
water emulsion over dry-grinding of such steels. 

A well-seasoned bit of advice is that when grinding is wet it 
should be all wet. The liquid should flood the grinding zone. 
An intermittent or scant flow may be more harmful than no 
flow at all. 

Application of liquid through the body of the wheel— 
thrown out by centrifugal force—is growing. The advantage 
of getting more fluid in between the wheel and work seems to 
be well established. How far the practice will go depends, 
in the author's opinion, upon the handling of three problems: 
(a) selection of an effective liquid which does not clog the 
wheel pores, (6) completely effective filtering, and (c) control 
of the superfluous flow from about 340 deg of the wheel's periph- 


ery. 
LUBRICATION IN GRINDING 


* Cooling of the work and wheel by the fluid is a simple func- 
tion. Lubrication of the grinding operation—that is, at con- 
tact—is a function about which we can indulge in considerable 
speculation. 


4 
: 
7 


130 


The obvious primary benefits of lubrication are prevention of 
severe loading of the wheel face, and retardation of dulling of 
the abrasive cutting points. 

Simple loading is the adhesion of chips, of the work ground, 
to the working face of the wheel. In severe loading, the initial 
chip caught on the wheel face takes on more and more chips, 
filling clearance pores and covering abrasive points. The 
impediment to grinding is obvious, because steel does not grind 
steel effectively. Adequate lubrication makes it difficult for a 
chip to get an initial foothold and to hang on. Furthermore, 
it is believed that an extreme-pressure lubricant when present 
prevents additional chips from building up on those that do 
gain an initial foothold by means of chemical reaction. 

Dulling of the abrasive points leads to what is called a 
“*glazed"’ wheel face. There is little or no fracture of the 
abrasive grains but flats are worn on them, and penetration of 
the work becomes difficult. The flats may or may not be 
covered with a thin film of metal, when metal is ground. The 
wheel face appears shiny by reflected light as though made 
up of tiny sections of a mirror. Continued feed of the work 
leads to heavy pressure, generation of much heat and often 
injury to the work. 

The kind of wear of the abrasive cutting points which leads 
to glazing is called ‘‘attritious wear."" Attritious wear of the 
abrasive point depends not only upon relative hardness of 
abrasive and work but also upon chemical correlation between 
the two. Wear is believed to be affected by solubility of the 
specific abrasive in the specific work material. Aluminum 
oxide and silicon carbide are both much harder than glass; yet 
the aluminous abrasive has much more rapid point wear on 
glass. On hard steel, the order of wear is reversed and silicon 
carbide dulls more rapidly than aluminum oxide even though 
it is harder than the latter. 

The medium present at the abrasive-work contact has been 
found to have a marked effect upon rat¢_of attritious wear of 
the abrasive. The medium which retards attritious wear the 
most is said to have maximum lubrication in that respect. 
Among three mediums tried, grinding oil was found to be the 
most beneficial lubricant, because abrasive wear was the least 
in it. Atmospheric air was intermediate, while wear was most 
rapid in water. 

Lubrication in grinding, then, may be summed up as the act 
of keeping the wheel face sharp by combating both loading and 
attritious wear of the abrasive points. 


FINISH ON GROUND WORK 


A few words may well be spent on effects of the fluid upon 
the finish left on the ground worksurface. For reference, take the 
finish left by a wheel just after it has had a fine diamond truing, 
free from diamond marks and chatters, and with a profilometer 
reading of, say, 20. After that, the finish can become less 
perfect from glazing, loading, or rapid wear of the wheel face. 

Glazing builds up heavy pressure which in turn tends to pro- 
duce vibration and chatters, even though a high luster is main- 
tained. Appreciable wear of the wheel face permits new sharper 
grains to come into play and deeper grain marks are left which 
yield a higher Profilometer reading. Wear is also likely to be 
nonuniform around the wheel, which condition also produces 
chatters. Particles of load attached to the grinding face will 
impair the finish by scratching it. 

The general correlation is now stated in a few words. The 
fluid which provides more effective lubrication retards the 
undesired changes and maintains the desired finish for a longer 
time. 

Incidentally, a very fine finish can be marred by scratches 
from grinding swarf carried to the grinding zone by the liquid 
One which permits rapid settling of the chips in the tank 
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FIG. 1 sETUP FOR CORNER-WEAR TEST FOR GRINDING FLUIDS 


(A crankpin grinding wheel and a forged crankshaft steel workpiece are 
shown. 


WHEEL, 26x 2x12" 
A461-O5VA 


CUTS 
05 min./ cut 


7X 


ROTATING WORK PIECE 
FIG. 2 SKETCH OF ARRANGEMENT IN FIG. 1 


(Wheel is shown early in cut which is made to a depth of °/¢ in. on 
diameter of work, and which takes '/; min.) 


is preferable in such case, but the most positive remedy is to' 
filter the fluid just before it reaches the wheel and work. 


EXPERIMENTAL DATA 

The experimental evidence to be offered is in support of 
statements made concerning lubrication from grinding fluids. 

The first data to be shown are from what is called a corner 
wear test for crankshaft wheels. The setup is illustrated in 
Figs. 1 and 2. For comparing grinding fluids, all conditions 
are kept constant except the fluid and diameter of wheel. When 
the wheel is worn to less than 26 in. diam, the result is adjusted 
by calculation to essentially the value that would be obtained 
at the 26 in. diam. 

The wheel corner is first trued so that the radius is prac- 
tically 0. Then 15 cuts are made, and the radius of the fillet is 
measured. A lower fillet (corner wear) reading means a more 
favorable performance. 

The operation really is a severe test of a small width of the 
wheel face when grinding medium-soft forged crankshaft steel, 
as based upon commercial practice. In production grinding of 
crankpins, frequency of retruing and wheel life depend upon 
corner wear. The test is employed for the following reasons: 

1 It is rapid. 

2 Results are quite reproducible compared with other grind- 
ing Operations. 
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3 It represents a production operation. 


Table 4 gives typical results from different types of fluids. 

The corner wear is less from dry-grinding than with most of 
the water fluids. The reason is thought to be due to softening 
of the steel from the high temperature generated under the rapid 
rate of feed. A severe burn is left on the side wall of the work; 
consequently dry-grinding is not recommended for the full cut 
in practical operation. 


TABLE 4 TYPICAL COMPARABLE DATA FROM CORNER-WEAR 
RUNS 


Radius of 
fillet after 
15 cuts in 
units of 1/¢ 
Fluid i 
Air (dry grinding)................ 
Water with rust inhibitors (3 kinds).................. 
Water with compounds (25 or more brands)... 
Seraight mineral oils (jet) (3 varieties)............ 
Grinding oils (jet) (20 or more brands). 
Water with a compound, normal application. ... . 
Water with a compound, jet application.............. 
A grinding oil, normal application............... 
A grinding oil, jet application 


All liquids keep the work cooler so that there is probably 
little or no aid to grinding from softening of the work. Lubri- 
cation then becomes the important factor, by reducing load on 
the wheel corner. Glazing-of the chamfer on the wheel corner 
probably is not an important factor because of the rapid wear 
of wheel structure. The abrasive points do not have time to 
glaze much before they are fractured or torn out. 

When plain water is used, corner wear is higher than with 
water plus most of the compounds, and the side wall of the work 
is burned but not so severely as in dry grinding. Some rust 
inhibitors provide lubrication and definitely reduce the wear. 
Most grinding compounds in water provide more lubrication. 
The range shown is significant, but it is often difficult to cor- 
relate the figures with the composition or even type of com- 
pound. The latter information was not generally available 
when the individual compounds were tested. The impression, 
however, is that ‘‘synthetics’’ stand high in this test. Burn- 
ing of the side wall occurred with some products, but was 
not related definitely to magnitude of corner wear. Statisti- 
cally, it was more prevalent with pastes than with liquid 
solubles. 

Going to mineral oils and then to grinding oils shows two 
additional desired reductions of corner wear. The actual 
economical gain is even more than that indicated by the tabu- 
lated figures. For example, when the oil which resulted in the 
minimum fillet of 5 units at 15 cuts was used, it was found that 
60 cuts could be taken before the fillet reached a reading of 10, 
which was reached in 15 cuts with a typical water compound. 
Thus we have an indication of a fourfold increase in wheel 
life when going from a water mixture to a grinding oil. 

Separate experiments have indicated that grinding is im- 
proved when cither a fat or an extreme-pressure lubricant is 
added to a mineral oil, which then becomes a grinding oil. 

Results from oils are first listed in the table from jet applica- 
tion because most of the oils were run that way. The lower 
lines show a minor gain for jet over normal low-velocity flow 
application. The jet was produced by a pressure of about 50 
psi behind an orifice of about 0.075 in. diam. It was shot into 
the wheel at a point just above grinding contact with the object 
of getting a maximum amount of fluid into that contact. s 

Table 5 shows what was accomplished by a special-purpose 
compound when grinding two “‘sticky’’ metals cylindrically. 
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TABLE 5 TRAVERSE GRINDING RESULTS ON STICKY METALS 
Relative 
Maximum Profilome- 
wheel wear, power, ter 
mil k 


w reading 


525 
30 


"ko 
55 


Here again, reduction of loading is believed to be the principal 
benefit. As a matter of fact, loading of aluminum was so pro- 
nounced with the general-purpose compound that the work was 
actually chopped off by aluminum stuck to the wheel face, 
as evidenced by the very high profilometer finish reading of 525. 
Along with this excessive loading, 50 per cent more power was 
required to drive the wheel. This heavier burden caused many 
times as much wheel wear as when the special-purpose product, 
of more beneficial lubrication, was used. 

The significance of power in these data is not in its cost but 
as an index of freeness of cut. More power means more pres- 
sure, more heat generated, and more difficulty in attaining di- 
merfsional accuracy. Uniform as well as low power is also 
desired. Uniform power means steady consistent grinding 
action, conducive to fast production. 

A richer mixture of the special-purpose than of general- 
purpose compounds is generally recommended. To eliminate 
this variable, the experiment was tried of running both at the 
same mixture of 1:15 on stainless steel, when a large difference 
of wheel wear in the same direction is still evident. 

The special-purpose compound of Table 5 is classed as a 
“‘synthetic soluble’ with considerable saponifiable-oil content. 

The wheel wear is called ‘‘apparent’’ because it was calcu- 
lated by subtracting material removed from total feed. For 
practical purposes, apparent and actual wheel wears are equal 
since springback in the setup is negligible. 

Table 6 is a comparison of a successful general-purpose com- 


TABLE 6 CRUSH DRESS GRINDING 

Apparent Net 
wheel peak 
Pieces wear, power 

ground mils kw 

A6o-L5V Wuest on Sorr Street 
Com -water... 1:50 10 6 a 65 
Grinding oil 10 6.5 3- 45 
A220-L8V Wueet on Harpensp 

und-water... 1.50 3 : 45 
ing oil 10 32 


Profilome- 
ter, 
last 


Fluid piece 


Co! 
Gri 


mercial compound in water with a grinding oil for plunge-cut 
crush-dress form grinding. When a 60-grit wheel was used on 
soft steel, wheel wears were practically alike, but power was 
considerably lower and finish was kept finer with oil. 

When a 220-grit wheel was used on hard steel, the operation 
was successful with oil but not with water plus compound. 
After only three pieces had been ground, wheel wear was so 
great as to ruin the form of the wheel face. 

Suppose we now give some attention to grinding a material 
other than metal. During World War II many diamond cut- 
off wheels and many. grinding fluids were tested for slicing 
natural quartz crystals into wafers for radio control. 

Fig. 3 shows the effect upon rate of cut, under constant 
pressure, when using three different fluids. The most outstand- 
ing contrast occurs at a total cut of 8 sq in. where about 0.4 


ALUMINUM 
General purpose..... 1:40 14.5 4-5 
Special purpose...... 1:15 0.5 3.0 
Stee. 
General purpose..... 1:40 20 3-0 
General purpose..... 1:15 16 2.25 | 
Specs! purpose. 3.0 
| 
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min is taken to cut 1 sq in. of quartz with a light oil, while 1.9 
min, or nearly 5 times as much, is required with an ordinary 
compound, 1:20 in water. Enriching the mixture with the 
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FIG. 3 CURVES SHOWING EFFECTS OF THREE GRINDING FLUIDS 
UPON DULLING OF WHEEL AND LOSS OF FREENESS OF CUT, UNDER 
CONSTANT PRESSURE 
(Section of quartz cut was °/s in. X 2 in., rectangular.) 


same compound to 1:5 reduces the time per cut but does not 
bring it down to that of a light oil. g 

Difference in freeness of cut as between oil and water plus 
compound in glass-lens surfacing is similar to that cited for 
quartz cutting. In both applications the oil is believed to aid 
mostly by retardation of attritious wear of the diamond points. 

Table 7 provides some figures illustrating the effects of fluids 
upon attritious wear of abrasive points. The data are not from 
grinding as such but from measurements of point wear of abra- 
sive specimens after they had made a trace of about 75 ft on a 
cylindrical workpiece under light pressure (8.0z) in a lathe 
(Fig. 4). 

The data should be taken as exploratory and approximate 
but it is believed that they point out at least the 
order of glazing of the respective abrasives on 
the respective work materials in grinding. 

Note that attritious wear (dulling of the 
point) was greater when water was applied to 
the contact than when the medium was air or 
oil. From the figures and from practical experi- 
ence, we conclude that water encourages dull- 
ing, while oil is the most effective retarder 
known. 

Not a great deal is known about the physi- 
cal and chemical reactions involved when the 
fluid affects attritious wear. An intensive ex- 
perimental study is now in progress, and it is 
hoped that much more light will be shed on the 
subject at a later date. 

There certainly must be some reaction in- 
volved when it is observed that wear of alu- 
minum oxide is hundreds of times faster on 
glass than on the harder hardened steel, and 
when it is observed that oil permits only a third 
or fourth as much wear as water when an abra- 
sive is run on stecl. 


SUMMARY 


The two important positive functions of 
grinding fluids are lubrication and cooling. 
Lubrication maintains sharpness of the grinding 


FIG.4 ASSEMBLY ON LATHE FOR MEASURING ATTRITION RESISTANCE 
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TABLE 7 ATTRITIOUS WEAR OF ABRASIVE POINTS ON 
HARDENED STEEL, Rc 60 
Typical wear in cubic 
microns per foot of trace——— 
Abrasive Air /ater Oil 
Aluminum oxide............ 20 45 10 
Silicon carbide............. 65 95 30 


TABLE 8 ATTRITIOUS WEAR OF ABRASIVE POINTS ON SODA- 


LIME GLASS 
Abrasive Air Water 
Aluminum oxide............. 2000 12800 
Silicon 2230 1300 


the tool. Cooling contributes to comfort in handling and to 
accuracy of work and protects the wheel and work from heat 
injury. 

Among fluids in common use, grinding oils provide maximum 
lubrication, and water (alone or with compound) provides 
maximum cooling. Oils are more costly and present more 
problems in combating the inconvenience of using a liquid, than 
do water-compound mixtures, but are essential and more eco- 
nomical in many grinding operations. 

Grinding compounds, miscible with water, bracket a wide 
range of characteristics. Sclection of type to fit the require- 
ment is important. 
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OF ABRASIVE POINTS 


(Abrasive specimen was ground to conical point of 135 deg included angle and was 
inserted in part projecting from under lever, directly over roll of work material. 


tool and contributes to uniformity of finish on — foo) carriage supported and traversed the lever and abrasive specimen as the roll 


the work, by reduction of loading and glazing of 
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BRIEFING THE RECORD 


Abstracts and Comments Based on Current Periodicals and Events 


Compitep anv Epitep sy J. J. Jakuitscu, Jr. 


| panama for these pages is assembled from numerous 
sources and aims to cover a broad range of subject mat- 
ter. While few quotation marks are used, passages that are 
directly quoted are obvious from the context, and credit to 
original sources is given. 


Electric Power 


ACTS, figures, and estimates concerning clectric-power 

production in the United States were discussed by Charles 
E. Wilson, Mem. ASME, president, General Electric Company, 
now Director of Defense Mobilization, before a meeting of the 
National Press Club in Washington, D. C., recently. He said 
that certain of our government bureaus have been among those 
claiming that as we crank up our defense program and bring 
it to speed, we are going to have a serious power shortage un- 
less something drastic is done to prevent it. Spokesmen for the 
private utilities say this isn't so. 

There is today enough power to meet present needs with a safe 
reserve margin, Mr. Wilson indicated, and there will continue 
to be enough power to meet anticipated needs if the equipment 
—now on order and planned—is built and installed as sched- 
uled, despite a shift toa partial war economy. There will be, 
in our judgment, he said, no power shortage unless one or more 
of the following things happen: 


1 If major war-production projects, such as aluminum 
plants or special new bomb projects, are heedlessly located in 
sections of the country where power can't be made available to 
them. 

2 If the present manufacturing facilities for utility power- 
supply equipment are diverted to other purposes, thus delay- 
ing production schedules of equipment already on order. 

3 If the materials necessary to produce this equipment are 
not made available as a vital part of the over-all defense pro- 
gram. 


In the General Electric Company, Mr. Wilson stated, we es- 
timate that all defense expenditures will increase from the 12 
billion dollars of 1949 to about 46 billions in 1952, dropping 
back to about 41 billions in 1953. We are assuming full-em- 
ployment-capacity operation of all industry and continuing 
industrial expansion through 1953. We have factored in 
all the plans and commitments for war production that are 
known, plus a heavy production of civilian goods. We are 
assuming some lengthening of the work week. In estimating 
power requirements we are here considering what practically 
amounts to a wartime level of industrial activity. 

On the basis outlined here we find there is indicated for 1953 a 
power load or total demand of 416 billion kwhr. This is 43 
per cent higher than in 1949. We estimate the peak load, or the 
largest demand that will ever be made for electricity at a given 
time, to be 77.4 million kw in 1953, cr 37 per cent higher than in 
1949. 

With the power-generating equipment that has already been 
scheduled by the electrical manufacturing industry through the 


first half of 1953, and assuming that the suppliers of power are 
permitted to install the additional capacity they have planned 
for the latter half of that year, the nation will have a margin of 
reserve generating capacity 20 per cent above the estimated 
load peak in 1953. In order to wipe out this margin of reserve, 
Mr. Wilson pointed out, we would have to see a growth of the 
electrical load through 1953 almost double (actually 95 per 
cent more) the increase of 87 billion kwhr we have estimated 
for this 1950-1953 period. 

Incidentally, estimates of power requirements are based on 
median hydro conditions—drought would cut the margin of 
reserve capacity but would not wipe it out. 

Suppose war production should be expanded beyond the 
levels forecast here—would there be sufficient clectric power to 
support the added manpower available, he asked? Let us as- 
sume that we retain a reserve of 5 per cent of clectric-utility 
generating capacity, to take care of breakdowns, and devote 
all the rest of the estimated 1952 margin to increasing produc- 
tion. In that case industrial production would be at a level 
which would require 5,700,000 (or 38 per cent) more manufac- 
turing employees than today’s high level, working 42 hr a 
week. And if they work 45 hr a weck, the peak in the last 
war, we would still need 4,300,000 (or 30 per cent) more people. 
The labor force is growing approximately a half-million a year. 
We are already in a situation of almost full employment, and 
according to figures in the U. S. News, adding less than an- 
other 3 million will achieve peak defense production planned 
for the end of 1951. Simultancously, we are driving for a 3- 
million-men fighting force. It would appear, therefore, that 
manpower—not electric power—would be the bottleneck in 
such an emergency, he stated. 


How to Obtain Further Information 
on “Briefing the Record” Items 


ATERIAL for this section is abstracted from: (1) 
technical magazines; (2) news stories and re- 
leases of manufacturers, Government agencies, and other 
institutions; and (3) ASME technical papers not pre- 
printed for meetings. Abstracts of ASME preprints will 
be found in the “ASME Technical Digest’ section. 

For the texts from which the abstracts of the “Briefing 
the Record” section are prepared, the reader is referred 
to the original sources: i.e. (1) The technical magazine 
mentioned in the abstract, which is on file in the Engi- 
neering Societies Library, 29 West 39th St., New York 
18, N. Y., and other libraries. (2) The manufacturer, 
Government agency, or other institution referred to in 
the abstract. (3) The Engineering Societies Library 
for ASME papers not preprinted for meetings. Only 

_the original manuscripts of these papers are available. 
Photostat copies may be purchased from the Library at 
usual rates, 40 cents per page. 
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Ic is worth noting that although the electric industry must 
have enough generating equipment available to meet the peak 
demand, even if it lasts but minutes or hours, this capacity is 
not needed for a large part of a normal one-shift day. Much 
of it can be put to work for many more hours. For three shifts 
the capacity is theoretically tripled, although from a practical 
production standpoint, a third shift never actually delivers its 
theoretical quota. Also, total power demand does not increase 
in proportion to the amount of power going into defense pro- 
duction. A substantial part of the added defense demand 
comes about automatically as a result of the diversion of man- 
power and materials; cither of these is more likely to cause 
bottlenecks. 

Figures from the manufacturing point of view, revealed by 
Mr. Wilson, indicated that the electric-power industry will ship 
in the three years 1950 through 1952, based on orders already 
scheduled, 21,300,000 kw of clectric generating equipment. 
In 1953 they will need another 7 million kw and the industry 
will supply that. 

To cover utility and other needs, including industrial and 
export, he said that we will have manufacturing capacity of 11 
million kw in 1952, and General Electric alone will be able to 
supply 5,200,000 kw. Our capacity for large steam turbines 
alone has gone up 60 per cent in the last 10 years, Mr. Wilson 
said, thanks to a new 30-million-dollar turbine plant, covering 
20 acres of land at Schenectady, completed jn 1949. Today, he 
said, General Electric can produce more clectric-generating 
equipment than the entire industry produced before the war, 
and twice as much as we produced before the war. 


Electric Generating Station 


N Dec. 7, 1950, the Commonwealth Edison Company of 

Chicago, Ill., dedicated its first completely new generat- 
ing station in more than 20 years. Ridgeland Station, located 
on the Chicago Sanitary and Ship Canal, is planned for an 
ultimate capacity of 600,000 kw. Preliminary work was started 
in August, 1947, and the first 150,000-kw unit was placed in 
service October 29, 1950; the second 150,000-kw unit is under 
construction and will be in service in 1951. A third unit, al- 
ready authorized, will require extension of the building, and 
service is scheduled for 1953. The addition of the first Ridge- 
land unit brought the total net plant capability of the system to 
2,802,000 kw. 

The Ship Canal serves as a source of condensing water and 
also permits barging of coal. Fuel for Chicago stations is 
supplied from the Central Illinois coal fields and arrives at 
Ridgeland by rail or barge. 

The Babcock & Wilcox cyclone-fired steam generators, 
two per unit, are rated at 730,000 Ib per hr each at 1900 psi and 
1050 F. Four-hour maximum rating is 770,000 Ib per hr. The 
horizontal] cyclone furnaces, four per boiler, are supplied with 
crushed coal from 1400-ton boiler bunkers through individual] 
scales and apron feeders. Natural gas and coal can be burned 
in the cyclones in combination or alone. 

To reduce atmospheric pollution electrostatic precipitators 
have supplemented the cyclone-firing method to reduce stack 
solids discharge to a minimum. 

The first unit is a 150,000-kw Westinghouse, cross-compound 
turbine with a 50,000-kw 3600-rpm high-pressure clement, and a 
100,000-kw 1800-rpm tandem intermediate-pressure (IP)- 
low-pressure (LP) element. Both generators are designed for 
operation at 85 per cent power factor, hydrogen-cooled at 0.5 
psig. With 15 psig hydrogen, the rated capability of the 
unit will be 15 per cent higher or approximately 203,000 kva 
Rated voltage is 13.8 kv. Steam at 1800 psig and 1050 F is 
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admitted to the HP cylinder through the two double-plug-type 
throttle valves, two steam chests, eight plug-type governing 
valves, and six segmental nozzle blocks. There is no stage by- 
passing under overload. The HP cylinder has one impulse stage 
(two rows) and 13 reaction stages with one extraction point. 
The IP cylinder has 27 reaction stages and two extraction points. 
The low-pressure (LP) cylinder has 10 double-flow reaction 
stages and two extraction points. 

The main steam header and other high-temperature piping 
is hollow-bored chrome-molybdenum (2!/, per cent chrome, 1 
per cent molybdenum) steel pipe. The turbine throttle valves, 
governing valves, steam chests, nozzle chamber, and nozzle 
blocks are stainless ste). 

Water for make-up and general station use is obtained from 
Lake Michigan, about 10 miles away. As the supply might be 
completely interrupted for intervals, two 200,000-gal under- 
ground reservoirs are provided. 

The coal-handling plant consists of facilities for receiving 
coal by barge or rail, handling to and from storage, breaking 
and crushing for the bin system of cyclone firing, and delivery 
of the crushed coal to the boiler bunkers. The system initially 
consists of a series of single belts with handling capacity of 
800 tons per hour. The ultimate handling system will consist 
of parallel belts with valves and cross-tic arrangements to 
provide a high degree of flexibility and outage facility. 

The conveyers, breakers, crushers, and various feeders and 
valves in the handling system are remotely controlled from a 
central control room. A miniature system on the control 
panel indicates routing of the coal and equipment in service. 
Interlocks provide sequential starting and emergency sequen- 
tial stopping of the various equipments. Such equipment as 
barge mover, crane, stacker and loader, car dumper and car 
puller are adjacently controlled. An intercommunication sys- 
tem co-ordinates the operations 

Slag is intermittently sluiced by hydrojet system from the 
quenching tanks (two per boiler) to an outdoor storage pit. 
The system is manually controlled. 

Fly ash is intermittently removed from the precipitator 
hoppers (16 hoppers per boiler) and transported pneumatically 
under vacuum. After mixing with water in the multiwater- 
jet air ejectors (Hydrovactor) the ash is discharged to the out- 
door storage pit. The system has automatic sequential con- 
trol. 

Control of boilers, turbines, generators, major auxiliaries, 
auxiliary power, and transmission for all units is centered in a 
single control room. The room is 40 ft X 96 ft at present but 
will be extended to 160 ft long and will be approximately 
centrally located in the ultimate building structure. 


OVER-ALL VIEW OF RIDGELAND STATION 
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In general, the following operations can be performed by 
remote control: Cyclones can be fired and boilers can be put 
in service except for drain-valve operations. The turbine is 
brought to speed by an attendant at the unit and is controlled 
thereafter remotely. Major auxiliaries such as circulating- 
water pumps, condensate pumps, boiler feed pumps, turbine 
oil pumps, and exciters are remotely controlled. Emergency 
operations such as sectionalizing steam and feedwater headers, 
by-passing coal scales and feedwater regulators, isolating feed- 
water heaters in event of leaks, and transferring boiler feed 
pumps from one unit to another can be done remotely. 

The station has two public-address systems supplementing 
normal telephone service, one for the coal-handling plant and 
another for the station generally. 

The new station is located in a suburban area that has an 
adequate distribution system for its local load. Therefore no 
station bus at generator voltage is required and all power will 
be fed directly into the two 69-kv transmission systems. This 
is done for each unit through two transformer banks, each con- 
sisting of three 13.2-69-kv single-phase transformers with a com- 
bined forced-air-cooled rating of 100,000 kva per bank. 

All auxiliary power is supplied from the electric system 
except one turbine-driven boiler feed pump and miscellaneous 
smal] auxiliary turbine-driven oil pumps. 

General station auxiliary power is supplied from the 69-kv 
system. One 10,000-kva transformer is connected to each ring 
bus. 

The auxiliary power system consists of five 4160-volt sub- 
stations and ten 208-volt substations. One 4160-volt substa- 
tion supplies large station auxiliaries and also the six 4000/208- 
volt substations for station lighting and miscellaneous small 
power. Two 4160-volt and two 208-volt substations serve the 
power requirements of each generating unit. 

Lower sections of the outer walls are architectural concrete 
and upper sections are fluted aluminum panels. The metal 
walls are prefabricated, double-sheet construction with 16- 
gage striated aluminum on the outside, 18-gage zinc-coated steel 
sheet inside, and 11/2 in. of insulating Fiberglas between. Sup- 
plied in approximately 2 ft X 12-ft panels, the panels were 
welded directly to building steel. Window sash and ventilat- 
ing louvers are aluminum 


FIG. 2 FLOW DIAGRAM OF UNIT 2——RIDGELAND STATION 
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Electronic Control System 


NCREASED centralization of automatic control places 
more responsibility on fewer operators, and on the con- 

trol system. The use of an electronic link—connecting master 
to actuator—eliminates this ever-increasing distance problem 
created by centralization. Republic Flow Meters Company 
has, therefore, developed an electronically operated master- 
contro] system for combustion and process control applications. 
Called telemaster, the new system provides many new auto- 
matic control features such as: Complete freedom of control 
centralization, simplified and smaller control panels, elimina- 
tion of transmission lags, greater accuracy and speed of re- 
sponse. The telemaster combines the null-balance principle 
of detection and the electronic transmission of control infor- 
mation to form a highly responsive control system that is re- 
ported to be remarkably fast in completing adjustments— 
regardless of the distances involved. The new system oper- 
ates on a null-balance principle with a constant checkback be- 
tween the initial input and final output, with no intervening 
mechanisms to cause dead spots or lags. 

Briefly, the Telemaster operates as follows: Each final con- 
trol clement is remotely ‘‘linked"’ to its master by an electronic 
circuit similar in principle to an a-c Wheatstone bridge. 
Essentially, this electronic link consists of two voltage dividers 
or slide-wires connected through an amplifier. The ‘sender’ 
slide-wire (comparable to two legs of a Wheatstone bridge) is 
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FIG. 3 CIRCUIT USED IN ELECTRONIC METER CONTROL SYSTEM 
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mounted on the master clement; the “‘receiving"’ slide-wire (the 
other two legs of the bridge) is mounted on the actuator and 
controls the position of the final regulating unit, such as a 
damper or valve 

The wiper on the receiving slide-wire is driven to follow or 
repeat with precision the position of the wiper on the sending 
or master slide-wire. In other words, the final regulating ele- 
ment controlled by the receiver slide-wire, will assume the ex- 
act position dictated by the master. The Telemaster accom- 
plishes this function by using the balanced bridge circuit. 
If the final control-clement position does not correspond ex- 
actly to that dictated by the master, the bridge circuit is un- 
balanced. This unbalance is detected and amplified to drive the 
receiver slide-wire wiper to the new position commanded by the 
master. At the new position the bridge is again balanced, 
equilibrium is restored, and the command of the master has 
resulted in the proper corrective adjustment of the final con- 
trol clement position. 

This description applies to the basic electronic link between 
the master and only one final control element. However, a 
number of final control elements may be electronically linked 
to follow the command of a common master, as is done in the 
conventional combustion-control or process-control applica- 
tion 


Early Rocket Research 


HE rapid growth of rocketry in recent years is due in no 
small measure to the contributions of such men as Robert 
H. Goddard and the small bands of enthusiasts who formed the 
nuclei of the rocket societies in the twenties and thirties. They 
not only worked out a considerable portion of the basic theory, 
they also solved many of the vexing practical problems that in- 
variably arise in this type of pioneering:development. What 
legacy of knowledge and experience did these men inherit 
when they took up their work? The answer is to be found in 
the early history of rocket research which Joseph W. Siry traces 
in an article in the November, 1950, issue of The Scientific 
Monthly. Mr. Siry is acting head of the Theoretical Analysis 
Section of the Naval Research Laboratory's Rocket-Sonde 
Research Branch 
According to Mr. Siry the discovery of the pyrotechnic com- 
position was probably the first addition to human knowledge 
that may properly be considered as forming part of the history 
of rocket research. It is now generally agreed that Greek fire 
was such a mixture. It was composed of sulphur, pitch, resin, 
and crude saltpeter. The armies of Alexander the Great were 
among the first to feel the effects of this strange new substance. 
The second milestone was the invention of the acoli- 
pile, which took place about 200 years later. The first acolipile, 
built by Hero of Alexandria during the second century B.C., 
was a jet reaction device operating somewhat like the familiar 
lawn sprinkler 
It was in east-central China more than 1000 years later that 
these two basic notions were combined in the form of the first 
actual rocket. Speculation as to how it was created has given 
rise to the following general picture of what probably happened. 
The first rocket evolved from the fire arrow, a standard item 
in the arsenals of the early Christian era. In casting about fora 
better fucl, it was recalled that the addition of salt to burning 
materials gave a brighter flame. If the flame were brighter, it 
should also be more persistent, according to the logic of those 
times. In inland regions such as central China, saltpeter is 
often more common than sodium chloride; hence the sub- 
stance actually added was probably saltpeter, just the ingredient 
needed to make a pyrotechnic mixture. The proportions were 
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almost certainly not stoichiometric. The burning rate was 
therefore probably fairly slow, slow enough to make the com- 
position better suited for use in rockets than in guns. 

This succession of fortuities was crowned by a modification to 
the arrow itself. To shield the flame from the wind, it is 
likely that the military engineers enclosed the front and sides 
of their pyrotechnic mixture, perhaps with a joint of bamboo. 
Thus the first rocket motor was born. 


EARLY POWDER ROCKETS 


The Chin Tartars were evidently the first to actually use these 
fire-arrow rockets. The occasion was the defense of their 
temporary capital against the Mongol hordes of Ogdai, son of 
Ghengis Khan. The siege took place in A.D. 1232 at Kaifeng, 
the capital of the Chinese province of Honan. The city fell, 
and one can well imagine that the Mongols went to special 
pains to learn the secret of this terrifying new weapon. Ap- 
parently they succeeded, for when Bagdad was attacked by the 
Mongols in 1258, similar equipment was used. 

An Arabian manuscript prepared by Hassan Alrammah in 
1280, gave formulas for making gunpowder and instructions for 
building rockets, which were called Chinese arrows, indicating 
that the Arabians had also solved the problem. 

Knowledge of these things had also traveled more or less 
simultaneously to Europe. Rockets and rocket powders were 
mentioned in the “Liber Ignium,’’ which was authored or trans- 
lated by Marcus Graecus in the first half of the thirteenth 
century. The chronicle of Cologne on the Rhine spoke of 
rockets in the year 1258. The rocket proved to be the decisive 
weapon in the battle for the Isle of Chiozza in 1379. A de- 
fending tower was not overcome until it was set afire by a 
rocket. 

Several variations of rockets existed at the beginning of the 
next century. In his “‘Bellifortis,"” which was completed in 
1405 Konrad Kyeser von Eichstadt wrote of floating rockets, rock- 
ets traveling along guiding strings, and skyrockets, i.c., rockets 
that were launched vertically. The string-guided versions 
were evidently used for communication purposes. Kyeser also 
was the first to refer to the practice of boring a hole in the 
center of the powder charge to increase the burning area. This 
was a fundamental advance in rocket construction. It was the 
first step toward what is now known as the unrestricted-burning 
rocket. 

Many applications of rockets were given by the Italian 
engineer Joanes de Fontana in his ““Bellicorum Instrumentorum 
Liber,’” which was completed in 1420. Among them was the 
first design for a rocket car. The drawing showed an exhaust 
nozzle that may have been a forerunner of the modern De Laval 
nozzle. 

By the sixteenth century most of the variations of the powder 
rocket were known, and designers had begun to turn their 
attention to auxiliary matters. Rockets equipped with smail 
parachutes were described for the first time in this period. 
Thought was also given to the important problem of stabiliza- 
tion. The traditional stick was discarded in favor of stabilizing 
fins for the first time in designs that appeared about the year 
1550. 

The rocket was but one of the many weapons of war in ex- 
istence at that time. Guns, which had been known since the 
early fourteenth century, had rapidly developed to the point 
where they were more than a match for the rockets of 1550. 
As a result, rockets were gradually superseded as weapons ex- 
cept in naval warfare, where they continued to be used as a 
means for setting fire to riggings. A Prussian colonel named 
Geissler attempted to use the rocket for a similar purpose in 
land warfare. He experimented with rockets that weighed 120 
Ib and carried a slow-burning incendiary bomb. The tests, 
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which took place near Berlin in 1668, were discontinued when 
it was decided that the rockets were unsafe. 


DISPLAY ROCKETS 


Although the rocket fell into disuse as a weapon, it did not 
disappear from the scene entirely. On the contrary, Mr. 
Siry points out, rockets began to achieve wide popularity as a 
feature of almost every major celebration in the seventeenth 
and eighteenth centuries. The displays conducted by the 
Italian school became famous throughout the world during this 
period. The Ruggieri family of Bologna traveled to many 
European capitals, bringing with them not only brilliant dis- 
plays but also the term rocchetta. This is a diminutive form 
of the Italian work for distaff, an object that resembles the stick 
rocket in general appearance. 

This period was not without fruit from the rocket-research 
standpoint. The step rocket was evidently first thought of at 
the end of the seventeenth century. It consisted actually of 
two rockets mounted and operated in tandem. The after, 
or lower, rocket was fired first and, when it was spent, the for- 
ward rocket was ignited. The purpose then was to make a 
more spectacular display; today the same method is used to 
gain greater altitude. 

While the Europeans were engaged in increasing the size and 
splendor of their rocket displays, an Indian, Prince Hydar Ali 
Cawn of Mysore, was busy trying to reapply the rocket to war- 
fare. His efforts were not without success, for he used rockets 
with good effect against the British in fighting along the Coro- 
mandel Coast from 1780 to 1784. His army boasted a rocket 
corps of more than 1000 men. The rockets were similar to the 
ones used in England for celebrations. They were much 
larger, however, weighing from 6 to 12 lb. Their bamboo 
guiding sticks were 10 ft long. The cardboard case used in 
display rockets had been replaced by an iron one. These rock- 
ets had a range of about 2500 yd. They were not too accurate, 
but they were very effective when fired in large numbers against 
the British cavalry. 

The rocket corps was soon expanded to 5000 men, and the 
rockets themselves were improved by the addition of an ex- 
plosive warhead. The British met these improved weapons at 
Seringapatam in 1799. 


THE CONGREVE PERIOD 


All this was not without its effect in England. Colonel 
William Congreve took up the challenge, and it is his name 
that is associated with this era of rocket research. Rocket 
development had been progressing in India for a quarter of a 
century when Congreve began his experiments in 1801. His 
contribution was to increase the size, variety, and effectiveness 
of rockets, and to put them in the hands of a European military 
establishment. Their use by the British in many of the major 
engagements of the time resulted in their being known, copied, 
and studied by all the leading nations. 

Congreve began by investing his own money in the largest 
display rockets then available. He determined that the range 
of these missiles was about 500 yd. With the aid of his father, 
who was comptroller of the Royal Laboratory at Woolwich, 
Congreve obtained permission to use that laboratory's facilities. 
He soon increased the range of his rockets to about 2000 yd, 
and in 1805 he was able to conduct a successful demonstration 
for the Prince Regent. 

Characteristically, the British first made use of these rockets 
asanaval weapon. The target was Boulogne, one of the points 
at which Napoleon had gathered his forces for a cross-Channel 
invasion of Great Britain. The attacks made in the fall of 1805 
were ineffective. A second attempt, made a year later, was 
much more successful. Eighteen small craft were able to fire 
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200 rockets in salvos in about 30 min. The range was a little 
less than 1000 yd. The fires set by the rockets destroyed a con- 
siderable part of the city and its concentration of military 
equipment. 

The success of this raid evidently spurred the Royal Navy to 
make large-scale preparations, for by the next year it was able 
to launch more than a hundred times as many rockets at Copen- 
hagen. 

The British Army also took up the new weapon. Rockets 
helped to defeat Napoleon at the crucial battle of Leipzig in 
1813, and they were used against him in most of the engage- 
ments that followed. 

Rockets were quickly adopted by almost every country on the 
Continent. They were used not only by the home forces but 
also in overseas and colonial warfare. 

Congreve rockets even found their way into the western 
hemisphere. They were used asa surprise weapon in the battle 
for Washington that was fought at Bladensburg, Md., in 1814. 
They evidently had the intended effect, for the British won the 
battle and entered the capital. 

It was less than a month after the burning of Washington 
that the celebrated battle for Baltimore's Fort McHenry took 
place. The rockets immortalized by Francis Scott Key in ““The 
Star Spangled Banner’ were Congreve rockets. The American 
Army was not immune to the rocket fever, and in time the new 
preaspons were made part of its battle equipment. 

This widespread interest in rockets was naturally accom- 
panied by a great deal of research activity. Congreve had con- 
tinued in his own efforts toward improvement. Noticing 
that the side-mounted guiding stick impaired accuracy, he 
moved it to the axis of the rocket and reduced its length from 25 
to 15 ft. This was made possible by fitting the rocket with a 
base plate. The guiding stick screwed into the center of the 
plate, and the gases escaped through four conical holes around 
its periphety. In some models a fork with three or four prongs 
was used to attach the stick to the rear of the rocket. Congreve 
developed a wide variety of rocket types, ranging in size from 12 
to 421b. The larger rockets each carried a 12-lb bomb and had 
a range of 3000 yd. 

An American named William Hale, in 1846 discovered an ef- 
fective alternative to the stabilizing stick. Hale installed 
three curved vanes in the orifice of the rocket motor. The jet, 
acting on these vanes, caused the rocket to spin, and the gyro- 
scopic action provided the necessary stabilization. This prin- 
ciple is still in use today. Hale rockets were adopted by 
the American Army, by the British for colonial warfare, and 
by the Austrians for use in the Alps. 

In spite of these improvements, rockets were soon to be far 
out-performed by guns. The principle of gyroscopic stabiliza- 
tion, however, was applicable to shells as well as to rockets. 
Rifling greatly increased the accuracy of gunfire. Chemistry 
provided the powerful new smokeless powders which progress 
in metallurgy made it possible to exploit adequately, Thus 
for the second time the war rocket was eclipsed by the gun. 

Rockets meanwhile had begun to play quite another role, 
that of saving lives. They were used to run lines to vessels 
foundering in coastal waters. The early attempts were often 
handicapped, however, by the limited range of the rockets. 
In 1855 Colonel R. A. Boxer developed a rocket of much greater 
range by employing the step principle. His work was done at 
the Royal Laboratory, Woolwich, where Congreve had experi- 
mented half a century before. Boxer's two-stage line-carrying 
rocket was put into service at coastal stations, where it provided 
the crucial increment of range in many rescue efforts. In the 
years that followed, line-carrying rockets caved more than 
12,000 lives in English waters a} ne. 

During; the nineteenth century the general interest in the 
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problem of flight led to several suggestions for the use of rocket 
propulsion as a means for powering aircraft. Most of these 
schemes envisioned the use of steam jets or of an apparatus 
similar to a swiveled machine gun firing blank charges. P. E. 
Paulet, a Peruvian engineer, carried on a series of experiments 
with a small pulse-jet combustion engine from 1895 to 1897. 
His motor, which was fueled with nitrogen peroxide and gaso- 
line, developed a thrust of about 200 Ib. It was apparently the 
first reaction engine to rely entirely upon liquid fuels. Paulet 
went no further, however, and it was not until 30 years later 
that he published the account through which his work became 
generally known. 

The rockets in use at the end of the nineteenth century were 
similar in many important ways tu those developed hundreds of 
years earlier. They were driven by powder fuels and, judged 
by present-day standards, they were not very efficient devices. 
The dramatic developmeuts that have become synonymous with 
rocket research did not begin to unfold until the first half of the 
twenticth century 


Altitude Record 


NAVY Viking rocket fired recently at the Army White 

Sands Proving Grounds, Las Cruces, N. Mex., soared to 
an altitude of 107 miles, establishing a neW altitude record for 
Amecrican-built single-stage rockets, according to the NOL 
Report. 

At the point in its trajectory when its fuel supply of liquid 
oxygen and ethyl alcohol had been exhausted, the 51/rton 
§0-ft-long upper-atmosphere research vehicle was traveling 
at a speed of better than one mile per second, Capt. A. E. 
Uchlinger, U.S.N., officer in charge of the Navy unit at White 
Sands, reported. 

It was the fifth of ten Viking rockets which are being built 
and launched under a long-range development project of the 
Naval Research Laboratory 

Viking number four, fired from the deck of the U.S.S. Norton 
Sound in mid-Pacific on May 11, 1950, held the previous Ameri- 
can record with an altitude of 106 miles. 

Viking number § carried scientific instruments to gather new 
information on the density and 
nature of the ionosphere, which 
lics far above the stratosphere. 
Such data have a bearing on 
the propagation of radio waves 
and are expected to be of bene- 
fic in radio communications. 
In addition, atmospheric pres- 
sures were measured up to the 
peak altitude of the rocket and 
solar x-radiations were measured 
by various techniques, including 
photography. 

Most scientific information 
obtained from this recent firing 
was sent back during the flight 
to a ground radio station by 
means of a radio telemetering 
system designed by the Naval 
Research Laboratory. Thirty 
channels were used to send con- 
tinuous automatic signals to the 
ground station bearing informa- 
tion on the rocket's flight char- 
acteristics, motor performance, 
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The Viking is the largest American-built rocket for upper- 
atmospheric research. It can carry a maximum pay load of 
1500 Ib, although Viking § carried less than 700 Ib. Its en- 
gine can develop a thrust of 20,000 Ib for over a minute. 

A German V-2 rocket fired at White Sands on Dec. 17, 1946, 
reached an altitude of 114 miles, it was recalled. A two-stage 
rocket missile, a combination of the German V-2 and the 
Army's smaller WAC Corporal rocket, ascended to more than 
250 miles at White Sands on Feb. 24, 1949 

The Viking was designed and developed by the Naval Re- 
search Laboratory, the Glenn L. Martin Company, and Reac- 
tion Motors, Inc. 


Railroad-Car Refrigeration 


HE results of two years of tests and several months of 

commercial operation with a mechanical method of rail- 
road-car refrigeration has indicated the clear superiority of me- 
chanical refrigeration over the dry-ice or ice-and-salt method, 
according to a statement made at a recent press conference by 
Joseph A. Numero, president, U. S. Thermo Control Company 
of Minneapolis, Minn. 

Fruit Growers Express Company, Western Fruit Express 
Company, and Burlington Refrigerator Express Company, 
are currently using such a gasoline-powered refrigeration 
unit developed by U. S. Thermo Control under the trade name 
“Thermo King."’ With 6 in. of insulation, controlled tem- 
peratures from —20 to +80 F + 1!/, Fare maintained by simply 
setting a dial on the equipment. 

More than 250,000 miles of rail travel have been “‘logged’’ by 
railroad cars equipped with Thermo-King, without loss of a 
single pound of perishable cargo, Mr. Numero reported. 

Cargoes preserved by the system have ranged from apples, 
oranges, strawberries, and potatoes to meats, fish, canned fruits 
and vegetables, frozen concentrated fruit juices, and frozen 
fruits and vegetables. Commercial runs have been made suc- 
cessfully over the rail lines of both the United States and Can- 
ada under all weather conditions, official performance reports 
show. 

The Thermo-King system for railroad cars comprises two 
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FIG. 5 REFRIGERATION UNIT SHOWN IN PROCESS OF INSTALLATION 
IN A REFRIGERATION CAR 


identical self-contained units installed in a compartment at one 
end of thecar. Each unit consists of a 28-hp water-cooled gaso- 
line engine, 6-cyl compressor, cooling coil, air-circulating fan, 
and controls. Freon is used as the refrigerant. 

The most important feature of the system is that each unit isa 
complete package. It can be removed and a new one installed 
in ten minutes. Thus with a few spares or replacement units 
placed at various Division points along the line, one mechanic 
can take care of 3000 miles of track. For each unit there is a 
slide-drawer type of mounting base firmly anchored to the 
car. When a unit is to be installed, this base is pulled outward 
and the unit is placed on it. Two simple connections are made 
for fuel and automatic controls, then the unit is pushed into 
place. By turning a crank at the end of the car the front screen 
is lowered into position and at the same time the exhaust 
chimney is lowered and clamped to the top of the unit. The 
chimney carries off fumes and heat from the engine section. 

The floor racks and wall flues of the car serve as ducts through 
which air delivery is made. Floor racks have a solid surface 
extending full width and length of loading space, forming a 
continuous floor duct. Air is forced downward through the 
cooling coils, under the floor racks, up through the side and 
end-wall flues, and over the top of the load for return to the 
cooling-coil chamber for recirculation. To eliminate uneven 
temperatures and stratification of the air during the “‘off’’ 
period of unit operation, a small battery-powered electric fan 
is provided which is located at the bottom of the cooling-coil 
chamber. It automatically starts when both refrigerating 
units stop operation. 

For precooling, both units are in operation, but after the 
empty car is cooled to the temperature level at which the tem- 
perature control is set, one of the units will protect the load 
thereafter. The automatic controls are so devised that the 
second unit will begin to operate in the event that the first 
unit becomes inoperative. 

The tandem railroad installation has an approximate ca- 
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pacity of three tons of refrigeration at zero deg F. One unit in 
operation is sufficient to maintain zero degrees in the car. 

Each unit is equipped with an automatic or time-regulated 
defrosting device which goes into operation every five hours. 

In addition to providing refrigeration, these same units will 
automatically provide heat. If the outside temperature falls 
below the temperature being maintained in the car, the units 
will automatically operate on the heating cycle. Operating 
tests demonstrated that the Thermo-King will maintain correct 
commodity temperatures in those instances where a load travels 
from one climate to another. 

A system of signal lights and thermometers is installed at 
both sides of the car so that a glance at cither side of the car 
will tell the operating condition of both units. 

Two fuel tanks, of 155 gal capacity each, are located under 
the car. This is more than ample supply for a cross-country 
trip. Batteries for each unit are housed in boxes at each side 
of the car. The batteries are kept charged by the generator in 
the unit. 

In addition, another development of prime importance to 
shippers was revealed at the press conference by Frederick 
McKinley Jones, chief engineer of the U. S. Thermo Control 
Company. 

That development is in the field of humidity control, a re- 
finement of the mechanical-refrigeration process that is ex- 
pected shortly to enable shippers of such products as lettuce 
and strawberries to avail themselves of the advantages of me- 
chanical refrigeration. It will eliminate top and body icing, 
and prevent slime, mold, wilting, and dehydration. 

Mr. Jones's invention involves a system of dampers that scal 
off the cargo compartment and stop the fresh produce from 
“breathing."’ These dampers do not swing into sealing posi- 
tion until moisture brought out by the preliminary cooling 
process has been carried away. 

But once the product has attained the desired coolness, the 
“‘lid’’ goes on and the refrigerated air, for the remainder of the 
haul, is confined to the cold wall that envelops the car. To 
prevent stratification, a small auxiliary fan circulates air 
within the cargo space. 

The humidity control device, likened to the ‘‘crisper’’ com- 
partment in a home refrigerator, will eventually become stand- 
ard equipment on Thermo-King units for both railroad cars 
and trucks, Mr. Jones announced. 


Gas-Turbine Locomotives 


EN gas-turbine-clectric locomotives for regular freight 

service have been ordered from the General Electric Com- 
pany by the Union Pacific Railroad, according to A. E. Stod- 
dard, Union Pacific president. They will be similar to the 4500- 
hp unit which has been undergoing test on regular freight runs 
of the Union Pacific for the last year and a half. (See MecHani- 
cat ENGINEERING, issues of July, 1949, pages 591-594 and May, 
1950, pages 406-407.) Delivery is expected to begin in the 
latter part of 1951 and, Mr. Stoddard said, will permit the 
Union Pacific to ‘‘evaluate more fully, under a wider variety of 
operating conditions, the potentialities of this new type of 
motive power.” 

“On the basis of results to date, the gas-turbine-electric 
locomotive looks promising as an addition to steam and Diesel- 
electric power,’’ Mr. Stoddard added. ‘‘Tests to date have 
been most encouraging.”’ 

General Electric will build the Alco-G-E locomotives at its 
plant in Erie, Pa. 

The Union Pacific locomotives will be geared for freight 
service and will have a top speed of 65 mph. Unlike the de- 
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velopmental unit, which has an operating cab at cach end, 
the new locomotives will have a cab at the front end only. 

The new locomotives will be 83 ft, 7'/2 in. long over 
knuckles, 14 ft, 3 in. high over the roof sheets, and will nego- 
tiate curves of 228 ft radius. The running gear will consist of 
four two-axle trucks, with each truck equipped with two 
traction motors. The weight will be approximately 253 tons. 

The latest report on performance of the developmental unit 
on the Union Pacific reveals that it has operated nearly 80,000 
miles in regular freight service and handled 285,800,000 gross- 
ton-miles. The turbine power plant has been in operation 
nearly 5000 hr. 


Long-Range Jet Airliner 


ITH the De Havilland Comet jet airliner proved, in 

production, and scheduled for service in 1951, plans an- 
nounced for a more powerful version open up the prospect of 
jet travel on the world’s longest air routes. The new version 
of the Comet could fly these long stages in hours less than the 
time taken by propeller-driven types. 

The present BOAC version of the Comet was never in- 
tended for long-distance nonstop runs like that across the At- 
lantic. In the more powerful version, the Ghost centrifugal 
type of engines will be replaced by axial-flow types to give it 
greater speed and range. The axial type of gas turbine has a 
larger compressor and better fuel consumption than the cen- 
trifugal engine 

Two types of these powerful axial-flow jet engines are being 
built in Britain. One is the Armstrong Siddeley Sapphire of 
7200 Ib thrust. This engine was recently bought by Curtiss- 
Wright, who will manufacture it under license. The other 
axial engine is the Rolls-Royce Avon whose top power is still 
secret. The Avon is at present in production for the English 
Electric Canberra jet bomber. 

With four of these engines, cach with 7000 Ib thrust, re- 
placing the $000-Ib-thrust Ghosts, the increase in the Comet's 
performance will be considerable. The aircraft will have 
nearly 50 per cent more power, with consequent improvements 
in speed. This increase in speed will tell on the range of the 
Comet—it will be able to fly farther in a given time. And 
since the axial type of turbine is also known to have an im- 
proved consumption over the centrifugal type, the new engines 
will mean even greater range. 

Experimental plans have also been made to carry several more 
hundred gallons of fuel in tanks fitted in the leading edges of the 
wing. The result is a long-distance Comet which could take 
over the world's longest air stage lengths, flying nonstop trans- 
ocean stages from continent to continent. On some of these 
routes it could halve the time taken by present-day airliners. 
On the Atlantic run, for example, a westbound present-day 
airliner, flying against head winds, takes about 18 hr from 
London to New York. The long-range Comet would probably 
take less than nine. Flying east, this new Comet would prob- 
ably cut the flight time from 12!/2 hr to less than seven. 


Petroleum Industry 


R the fifth consecutive year the domestic petroleum indus- 
try has scheduled the investment of more than two billion 
dollars for development, modernization, and expansion of its 
facilities in this country 
This is equal to $14.50 for every man, woman, and child in 
the United States. 
On the basis of a survey, Frank M. Porter, president of the 
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American Petroleum Institute, estimated capital expenditures 
of the nation’s oil companies during 1950 at $2,400,000,000. 
Of this, all but $228,000,000 was earmarked for domestic facili- 
ties. 

The $2,172,000,000 in 1950 raises the industry's postwar 
domestic investment total (1946 through 1950) to an estimated 
10 billion dollars. If American expenditures overseas are 
counted in also, the over-all total exceeds 12 billion dollars. 

The domestic capital expenditures scheduled during 1950 
was only slightly less than the record-breaking outlay of 
$2,300,000,000 made by the industry in 1948 to meet increased 
public demand for its products and services. 

As in past years, the expenditure for production operations— 
searching for and developing necessary oil and natural-gas 
reserves and supplies—accounted for more than half of the 
capital outlay. In 1950, approximately $1,360,000,000 was 
spent in this branch of the industry, compared to $1,457,000,000 
in 1949, and a 1946-1949 average of $1,341,000,000. 

Investments for refinery facilities in 1950 were close to $394,- 
000,000, much of the money going into the latest-type cracking 
plants for producing vital high-quality products for domestic 
requirements and possible military needs. 

Transportation estimates totaled $324,000,000, the major 
portion of which was scheduled for pipe-line construction 
work, as follows: crude-oil lines, $120,000,000; product lines, 
$74,000,000; and natural-gas lines, $91,000,000. The outlays 
planned for natural-gas lines by the oil industry in 1950 contrast 
with expenditures of $49,000,000 in 1949, and a 1946-1949 aver- 
age of $41,000,000 annually. Product pipe-line expenditures 
likewise are increased sharply from the $31,000,000 invested in 
1949 and the four-year average of $41,000,000 a year. 

The industry's efforts to modernize, improve, and expand its 
marketing facilities—the segment of the industry closest to the 
public—are expected to result in a record-high capital invest- 
ment of $281,000,000 in that field. This compares with $233,- 
000,000 spent in 1949, and an annual average of $247,000,000 
over the 1946-1949 period. Investments for marketing facili- 
ties mean more efficient and more dependable service to the oil- 
buying public. 

In a recent statement the API president pointed out that as a 
result of the unprecedented industry expansion in postwar 
years, the oil industry's crude production capacity has been 
increased 27 per cent, its refining capacity 21 per cent, and the 
nation’s proved crude-oil reserves 24 per cent. 


New Oil-Shale Process 


ILOT-PLANT tests indicate that a new continuous process 

for extracting oil from oi] shale, developed by Bureau of 
Mines engineers, may provide the most efficient and economical 
method of producing shale oil to date, Secretary of the Interior 
Oscar L. Chapman said recently. 

During a 10-day test run at the Bureau's oil-shale mine and 
plant at Rifle, Colo., a pilot-plant retort utilizing the new proc- 
ess, known as the gas-combustion process, achieved a high 
recovery of liquid oil and demonstrated high capacity. The oil 
yield during the test run averaged about 95 per cent of the 
Fischer assay value of the shale treated, and the retort handled 
some 200 Ib of shale an hour for each square foot of bed area. 

Secretary Chapman described the process as simpler than 
others previously tested by the Bureau. Further tests will be 
made and larger-scale studies will be carried out to determine 
its worth as a commercial process. 

The new process utilizes a vertical retort which is continuous 
in operation. Raw shale is fed into the top of the retort and 
moves downward by gravity against an upward current of hot 
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gas, which is drawn off near the top of the retort and passed 
to a recovery system. As the downward moving shale and the 
rising gas pass each other, the shale is heated and the gas is 
cooled, which results in high thermal air. Additional heat is 
supplied by burning part of the preheated gas with air. 

The gas-combustion process is expected to be economical com- 
pared with others thus far tried, because the retort is simple and 
of high capacity relative to its size. The need for external heat 
exchangers, such as are used in the gas-flow process, for pebble 
stoves such as are used in the Royster process, and for water- 
cooled condensers is climinated. In addition, the process re- 
quires a relatively small recovery system, because the oil-laden 
gas is effectively cooled in its upward journey through the 
incoming shale. 


Lignite Research 


i spearhead the way for greater use of the nation’s enor- 
mous lignite reserves, a new $750,000 Bureau of Mines 
lignite research laboratory at Grand Forks, N. Dak., has been 
built and is ready for occupancy. 

Built exclusively for lignite research, the new building pro- 
vides excellent facilities for studying methods of increasing the 
use of lignite for power, heat, and other purposes for further 
development of the Great Plains and nearby states. 

Research in the new laboratory will include studies in pre- 
paring and drying lignite—a low-grade coal with a high mois- 
ture content. Development of effective ways to steam-dry 
lignite should upgrade the products and expand the commercial 
market for lignite. The great demand for dried lignite is ex- 
pected to come from new power plants in the upper Midwest. 

Practically untouched, lignite reserves in the United States 
are estimated at 939 billion tons. Containing 600 billion tons, 
North Dakota mines 96 per cent or nearly 3 million of the na- 
tion’s yearly production. Eastern Montana also has about 315 
billion tons of lignite. 

The three-storied pilot plant in the new building, where 
lignite is experimentally gasified, is completely separated 
from the administrative-laboratory wing by expansion joints 
designed to prevent damage from temperature expansion or 
settling. It has structural-steel framing, cement-block walls, 
and a steel deck roof. 

Any type of large-scale experiment can be conducted in this 
pilot plant which offers ample space for equipment and future 
projects. A big crane that eliminates the use of an elevator to 
the second-story level can carry as much as five tons of equip- 
ment to any spot in the plant for assembly. Trap doors in the 
floor are equipped with automatic guards for constant protec- 
tion at hatch openings. A machine shop opens into a carpenter 
shop in the administrative-laboratory wing. 


Synthetic Fibers 


HE recent phenomenal rise in prices of wool ‘‘tops’’ to an 

average of $3.50 per lb, plus improvements in processing 
and using synthetics, have accelerated previous trends to 
blends and substitutes for wool, it is reported in the Industrial 
Bulletin of Arthur D. Little, Inc., for December, 1950. More 
than half the men’s summer suits produced in 1950 contained 
rayon, alone or combined with other fibers, and rayon is now 
well received in middle-weight year-round suitings, blankets, 
boys’ clothing, and carpets. All-synthetic fibers, made en- 
tirely from chemicals, such as nylon, Acrilan, Orlon, Dynel, 


and Fiber V, may be used alone or may be blended with wool to - 
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impart such characteristics as crease-resistance and washability 
at prices acceptable to the ultimate consumer. 

Several of the all-synthetic fibers can be made with a fluffy 
pile said to be as warm and soft as wool. All-Orlon sweaters 
which resemble cashmere are available, while nylon staple is 
excellent for wool-like socks. Blankets made from Dynel are 
soon to be placed on the market; they are mothproof, virtually 
shrinkproof, and could be laundered at home and dried in less 
than two hours. Since these new fibers cost only $1.25 to 
$1.90 per Ib, their use alone or blended with wool promises to 
help hold textile and clothing prices to a reasonable level. 

Another new fiber, called Vicara, is made from corn protein 
and is as soft as cashmere. At 83 cents per lb, Vicara has a 
heavy price advantage over cashmere at about $12 per Ib, when 
a larger proportion of Vicara is used in blending with other 
fibers. Although it is usually not used alone, Vicara is fre- 
quently blended with wool for sweaters, socks, or dress goods, 
and with acetate rayon for men’s flannels. Both Dynel and 
Vicara are usually not pure white, and must be bleached before 
they can be dyed in pastel colors. Many of the new fibers, 
such as Orlon and Fiber V, which is at the consumer-testing 
stage of development, appear to offer many advantages when 
blended with wool, such as improvement in wrinkleproofing 
and washability, but they are still too scarce to be an answer to 
rising wool prices. 
| Like nylon, several of the new fibers are all-synthetic. 
Orlon, Dynel, and Acrilan, which is in the pilot-plant stage, 
are made from a compound called acrylonitrile, derived from 
natural gas, petroleum, or acetylene. During the wartime 
peak, special-purpose synthetic rubber took about 12 million 
Ib of acrylonitrile annually, but the new fibers have pushed 
demand to about 20 to 25 million lb a year. New acrylonitrile 
plants are being built in Texas and West Virginia, and some 
forecasters predict total production of 100 to 300 million Ib 
annually within the next decade. Fiber V is another all- 
synthetic fiber. Developed in England, where it was called 
Terylene, it is derived from terephthalic acid, a petroleum de- 
rivative, and ethylene glycol, which is also used for antifreeze. 
A plant to produce 30 million lb of Orlon staple annually is now 
under construction in South Carolina and a large new Acrilan 
plant is going up in Alabama. 

Rayon, which goes back to wood or cotton linters for cellu- 
lose, has done much to keep apparel prices from matching 
wool's increases. Rayon staple, or cut-up fibers, distinguished 
from continuous filaments, sells for 42 to 48 cents per Ib. 

For the large market for floor coverings, special rayon fibers 
have been developed to be used cither alone or blended with 
wool. One is a crimped viscose staple with a dull finish, which 
produces a firm surface, dyes well, and makes long-wearing 
carpets. Another crimped rayon fiber combines characteristics 
of both acetate and viscose, and several manufacturers are 
combining it with wool. 

One leading manufacturer will devote over a quarter of its 
1951 production to coverings containing synthetic fibers; four 
lines will be made from rayon-wool blends, and a fifth will be 
all rayon. Rayon staple for carpets costs 42 to 48 cents, as 
compared with $1.35 for carpet wool. 


Anaerobic Permafil 


MATERIAL called ‘‘anaerobic permafil,’’ which remains 

liquid as long as a stream of air bubbles through it, but 
which hardens in a few minutes when away from air, has been 
developed in the chemistry divisions of the General Electric 
Company Research Laboratory. Its properties are thus op- 
posite to those of paint, which hardens when exposed to air. 
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According to reports, this new material is able to penetrate 
extremely small cracks before hardening. Thus a possible 
application is a tight seal for stopping nearly invisible leaks, 
or a ‘pipe dope"’ for sealing threaded unions. 

The term anaerobic which means ‘‘nonairliving’’ was coined 
by Louis Pasteur. It is used by bacteriologists to designate or- 
ganisms that remain inactive in the presence of air, but which 
thrive and propagate when air is absent. 

Anaerobic permafil is the latest in a series of related com- 
pounds called ‘‘permafils,’’ which the G-E chemists have de- 
veloped. Originally they were called ‘‘solventless varnishes."’ 
Ordinary varnishes contain some solid resin dissolved in a 
liquid solvent. When applied to a surface the solvent evapo- 
rates and the varnish remains as a hard layer. 

Anaerobic permafil remains liquid as long as it is aerated. 
When away from air it solidifies quickly, without heating, or 
adding catalysts and accelerators. 

When two metal strips are coated lightly with it and clamped 
together the joint will support ten pounds after ten minutes. 
After 20 hours it will hold 100 Ib. If still faster hardening is 
desired, the permafil may be heated, up to 212 F, and solidifi- 
| cation takes place in a minute or less. 

The chemists found that certain metals, such as copper, iron, 
| and silver solder, exert an accelerating action on the harden- 
| ing process, even at room temperature. THerefore they can be 
] sealed more quickly than surface of glass and mica, which are 
| inert; though they, too, can be tightly fastened. Paper and 
fabric also may be bonded to themselves and to other mate- 

rials. 
One proposed use of anaerobic permafil is to eliminate the 
lock nut needed to hold another nut tightly on a bolt. A few 
drops are placed on the threads of the bolt just before the nut is 
screwed on. The plastic hardens so tightly that considerable 
force is required to remove the nut. SARA 

Another use is for sealing against leaks. The permafil may 
be applied to threaded joints in pipes, where the liquid pene- 
trates into the crevices and then hardens. Also, if painted on 
porous castings, it enters the pores and renders the casting air- 
tight. 

The new material is not yet available commercially though 
plans are being made to put it on the market at a later date. 


Low-Power Nuclear Reactors 


NFORMATION necessary to the design, construction, and 

operation of specified low-power nuclear reactors used for 
research purposes has been released by the governments of the 
United States, the United Kingdom, and Canada. 

The three governments have determined that the release of 
this information will speed the training of nuclear-reactor 
engineers and technicians and will hasten atomic-energy de- 
velopment in these countries, particularly for peacetime ap- 
plications. It was determined that this information would not 
aid rival nations in the development of military applications of 
atomic energy. Low-power research reactors cannot be used for 
producing atomic weapons or power 

The United States research reactors on which design and 
operation information will be considered for declassification 
are as follows: 

1 The world's first nuclear reactor, constructed from uran- 
ium and graphite under the West Stands of the University of 
Chicago's Stagg Field in 1942, and subsequently dismantled. 

2 A modified version of the West Stands reactor, located at 
the Palos Park site of the Argonne National Laboratory near 
Chicago. 


MECHANICAL ENGINEERING 


3 Uranium and heavy-water reactor located at the DuPage 
County site of the Argonne National Laboratory. 

4 A “homogeneous” enriched uranium, light-water re- 
actor located at the Los Alamos Scientific Laboratory, Los 
Alamos, N. Mex. 


British and Canadian reactors affected by the revised de- 
classification policy are ‘‘Gleep,’’ a uranium and graphite re- 
actor located at Harwell, England, and ‘‘Zecp,"’ a uranium and 
heavy-water reactor located at Chalk River, Ontario. 

The information now releasable describes what must be 
known in order to assemble and operate a low-power research 
reactor. Before such a reactor can be built by a private in- 
stitution, however, the permission of the government to use the 
necessary fissionable materials is required. In the United 
States the governmental agency which controls the use of fis- 
sionable materials is the Atomic Energy Commission. 

The newly declassifiable information will be uscful largely 
in advanced courses in reactor physics. For example, it will 
now be possible for instructors to use specific data obtained 
from actual experiments, instead of discussing reactor tech- 
nology in general and theoretical terms. 


URANIUM-GRAPHITE NUCLEAR REACTOR 


The rebuilt reactor looks very much like a large windowless, 
two-story, square, concrete building. Its external measurements 
are: 30 ft wide, 32 ft long, and 21 ft high. A small laboratory 
has been constructed on top of the reactor in which experi- 
mental work can be performed using radiation generated within 
the pile. 


FIG. 6 VIEW OF THE CAST (LEFT SIDE) AND NORTH FACES OF 
THE NATIONAL LABORATORY'S URANIUM-GRAPHITE 
ARGONNE NUCLEAR REACTOR 
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Inside the five-foot concrete walls is the reactor core, a cube- 
shaped pile of graphite into which lumps of uranium have been 
embedded according to a predetermined lattice-type pattern. 
The top of the graphite-uranium pile is covered with 6 in. of 
lead and about 4 ft of solid wood. 

The small experimental laboratory is constructed atop of this 
shield. Various controls and safety rods enter the sides of the 
reactor from supporting platforms built around the faces or 
sides of the reactor. Numerous openings are available in the 
front face of the reactor so that blocks of graphite, known as 
stringers, may be removed and test materials inserted into the 
active area of the reactor. 


HEAVY-WATER REACTOR 


In comparison with graphite moderated reactors, the heavy- 
water reactor is quite small. It consists of an aluminum tank, 
6 ft in diam and 8 ft 10 in. high, which is filled with approxi- 
mately 61/2 tons of heavy water (amount contained in 32,000 
tons of ordinary water) and into which are suspended 120 
uranium metal rods, 1.1 in. indiam and 6ftlong. The uranium 
rods, whose total weight is nearly three tons, are arranged to 
form a square lattice with the distance from center to center 
being 5°/sin. Heavy water, which is present in ordinary water 
as one part in 5000, serves to slow down the speed of the neu- 
trons. Heavy water is more effective than graphite in slowing 
down neutrons and does not absorb neutrons as readily as does 
graphite. To remove the heat created in the fission process, 
the heavy water is circulated through a heat exchanger. Thus 
the heavy water serves not only as a moderator, but as a cool- 
ing agent as well 

The reactor tank rests on a 2-ft layer of graphite blocks sup- 
ported by the concrete-pile foundation. The graphite reflects 
the neutrons to the reactor core. In addition to this neutron 
reflector on the bottom, the sides are provided with a reflector 
of equal thickness. 

A 4in. shield of lead-cadmium alloy surrounds the reflector 
and fits snugly against a thick concrete shield which encases 
the entire reactor. The lead-cadmium alloy protects the con- 
crete from exposure to neutron and gamma radiation. A 1-ft 
shield of lead bricks is placed on top of the graphite reflector 
and is continued over the top plate of the reactor tank. Be- 
tween the bottom of the lead cover and the top plate of the 
reactor tank is a thin layer of cadmium metal. 

Neutrons escaping from the uranium section of the reactor 
are slowed down by collisions with atoms in the heavy water 
and are then absorbed by the cadmium shield. This absorp- 
tion of neutrons causes the cadmium to emit gamma rays which 
are in turn stopped by the lead shield. (The capture of a neu- 
tron by any material immediately results in the formation and 
emission of a gamma ray.) Thus personnel during the loading 
and unloading of fuel are protected from neutrons by the cad- 
mium and from gamma rays by the lead. The thick lead shield 
at the side and bottom contains copper tubing for circulating 
cooling water to remove the heat generated in the shield and in 
the graphite. 

The space between the heavy water and the cover of the tank 
is filled with helium. This inert gas replaces ordinary air 
which would normally be present and which must be kept out 
of the system. Moisture in the air would be condensed inside 
the reactor tank and would dilute the rare and expensive heavy 
water. There is another objection to the use of air. Inasmuch 
as nitrogen makes up about four fifths of the atmosphere, radia- 
tion bombardment of air would result in the formation of nitric 
acid. 

Two blower pumps circulate the helium through a cooler 
and through a catalyst chamber. These pumps, one of which 
is normally a stand-by pump, circulate the helium gas and dis- 


FIG, 7 TOP OF REACTOR CORE OF ARGONNE NATIONAL 
LABORATORY S HEAVY-WATER REACTOR 


sociated heavy water. Under neutron bombardment heavy- 
water molecules break apart to form oxygen and heavy hydro- 
gen and these gases are recombined in the catalytic chamber 
and returned to the reactor tank. 


LOS ALAMOS WATER BOILER 


Basically, the water boiler, as developed up to January, 1950, 
consisted of a container filled with an enriched uranyl solution 
surrounded by a neutron reflector and necessary radiation 
shielding, with the necessary control rods to regulate the power 
level and a cooling system to carry off heat generated by the 
reaction. 

The original water-boiler design for a low-power reactor 
(LOPO) was completed in November, 1943. It was decided to 
build this device before attempting the later model reactor of 
higher power. In the low-power unit the shielding and cool- 
ing problems were eliminated. At the same time its operation 
would indicate to what extent gases might be evolved from 
fission fragments and decomposition of the water and would 
reveal unforeseen difficulties in keeping the salt solution critical. 

A separate building for LOPO was erected at a location re- 
mote from the main portion of the technical area at Los Alamos. 
Assembly proceeded through the spring of 1944, and the sys- 
tem became critical in May, 1944, with 1.2 lb of U-235. The 
highest power to which LOPO was run during its several 
months’ existence was about 50 milliwatts, which raised the 
temperature to about 94 F. 

The high-power reactor (HYPO) went critical in December, 
1944, with about 1.8 lb of U-235, although the normal loading 
contains about 1.9 Jb of U-235. Except for minor design 
changes, HYPO, as originally constructed, has operated suc- 
cessfully for several] years. 

The Los Alamos water boiler has been used primarily for 
physical experiments requiring a concentrated neutron source. 
It is the smallest and most economical type of chain reactor so 
far built. The peak power of HYPO was about 6 kw, repre- 
senting a neutron flux of about 300 billion neutrons per sq cm 
per sec at the center of the reactor. A slow or thermal neutron 
flux of the order of one billion neutrons per sq cm per sec is 
available for research purposes in the graphite tamper sur- 
rounding the reactor. 

The heart of the reactor consists of a 1-ft spherical stainless- 
steel container filled with a uranyl-nitrate solution in water, 
known to the Los Alamos scientists as “‘Soup.’’ The uranium 
in the uranyl salt contains about 1 part of fissionable U-235- 
isotope to 6 parts of nonfissionable U-238 compared to ordi- 
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nary uranium which contains 1 part U-235 to 140 parts of U- 

238. 

Surrounding the container is a reflector, or tamper, con- 
sisting of an inner core of beryllium oxide supplemented by a 
shell of graphite. The reactor and tamper occupy a cube about 
§ ft ona side. A considerable amount of shielding is also neces- 
sary to protect operating personnel. The shield around the 
entire assembly consists of 4 in. of lead, '/32 in. of cadmium, and 
5 ft of poured concrete. 

At the front or working face of the reactor a square tunnel 
pierces the shield. This tunnel was plugged with graphite to 
form a graphite thermal column and a number of ports for ex- 
perimental irradiations were placed in the column and the 
tamper. A 1-in. tube also extends through the shield, tamper, 
and through the reactor sphere itself. It permits materials 
to be irradiated at the highest neutron flux level. 

Because of its low power, LOPO required no cooling system. 
In HYPO, however, a six-turn cooling coil of '/:-in. tubing and 
having an effective length of 157 in. is wound in the form of a 
helix inside the sphere. About 50 gal of water per hr is pumped 
through the cooling system, which is sufficient to permit year- 
round operation at 6 kw. After passing through the reactor, 
the cooling water is retained for a short time in a tank within 
the shielding to permit short-lived induced radioactivity to die 
down before it is released. 

When operating, the water in the fuel solution is decom- 
posed by the highly ionized fission products forming about '/, 
cu ft of hydrogen and oxygen gas per hour. Since this chemical] 
mixture is extremely explosive and also since highly radio- 
active gases are produced in fission, some means of diluting and 
flushing out these gases was required. This was accomplished 
by means of a double inlet-outlet tube welded to the top of the 
sphere. Air is pumped through the innér '/,-in. tube and is 
exhausted through the outer */¢in. tube. ~The inner tube may 
be raised or lowered so that it acts as an indicator of the solution 
level. Also, by leading the gas from the outlet tube through test 
equipment, rapid analysis of the boiler gas may be made. 

Copper-constantan thermocouples for measuring tempera- 
tures are placed in a tube extending into the center of the sphere 
and are also connected to the water inlet and outlet tubes. 

HYPO is controlled by means of a cadmium shim rod, two 
cadmium control rods, and a cadmium safety rod. The latter 
always remains out during operation, since it is used only to 
stop the chain reaction in case the intensity should get too 
high. For additional safety, the two control rods are designed 
with a release mechanism so that they can stop as well as con- 
trol the reaction. If both control rods and the safety rod are 
dropped at the same time, the neutron intensity falls 85 per 
cent within one second. 

Under normal operating conditions the water boiler is self- 
regulating due to the temperature effect. As the temperature 
increases, the volume of the solution expands and the reactivity 
per unit volume declines. This automatically slows down the 
reaction so that under normal conditions it is impossible for the 
reactor to get out of control. If the control rods are pulled out 
too rapidly, however, the heat release could possibly be non- 
uniform through the solution. For very short times, say, 
'/s sec or so, local hot spots might arise in which the solution 
would vaporize before the increased temperature had time to 
control the activity. In such cases the cdntrol rods would 
drop automatically to stop the reaction before serious damage 
to the reactor could occur. 

The neutron flux is measured continuously by means of an 
ionization chamber, coated with U-235. The U-235 atoms in 
the coating undergo fission when hit by neutrons and the 
highly charged or ionized fission products can be detected by 
the chamber. The detection circuit leads into a very sensitive 
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galvanometer in which the amount of electric current registered 
is proportional to the neutron flux. Independent U-235 cham- 
bers are used to trigger the safety and shim rods, which drop 
whenever a predetermined intensity is reached. 


OTHER DATA TO BE RELEASED 


More complete information on the design, construction, and 
operation of these declassified reactors is available from the 
Atomic Energy Commission, and a number of technical papers 
on these declassifiable low-power reactors are being prepared 
by the individuals who have taken part in this research in the 
United States, United Kingdom, and Canada. 

In addition, certain data on the nuclear properties of uranium 
having significance in the design and operation of low-power 
reactors also will be released. 

Of most general interest is the fact that the low-energy ther- 
mal neutrons are captured in appreciable quantities by U-235 
without causing fission. It would be inferred from earlier 
studies of fission, that almost all thermal neutrons captured 
by fissionable U-235 would result in fission. However, it will 
reveal that a significant fraction of all thermal neutrons col- 
liding with U-235 are captured to form U-236. Engineers de- 
signing uranium reactors must keep this fact in mind since 
these captured neutrons are not available to continue the chain 
reaction. 

A more precise value for the number of neutrons produced 
on fission of U-235 by thermal neutrons will also be reported. 
This number hitherto has been quoted as between 2 or 3. 

Other data to be declassified include a description of the 
energy distribution of the neutrons released instantaneously 
when U-235 is fissioned by thermal neutrons, and a formula 
showing how ‘“‘lumping’’ the natural uranium in low power 
piles affects the capture of neutrons during their slowing-down 
process. All of these data are necessary for training nuclear- 
reactor engineers and in designing low-power research reactors 
utilizing uranium for their fuel. 


Uranium Production 


RANIUM to be produced in the Union of South Africa 

as a by-product of gold production will be sold to the 
United States and the United Kingdom under an agreement just 
concluded by the three nations. 

The new agreement marks the successful culmination of 
several years of intensive research and development by the 
three nations on the problem of economically recovering ura- 
nium from the gold-bearing ores. 

The South African gold ores represent one of the world’s 
largest sources of uranium. Although the uranium content of 
the ores is small, potential production is relatively large be- 
cause of the great quantities of ore mined. 

The initial production will come from the properties of the 
following mining companies, although consideration will be 
given by the South African Government to the construction of 
additional uranium processing plants on other mine properties 
as it is warranted: West Rand Consolidated Mines, Ltd.; 
Daggafontein Mines, Lted.; Blyvooruitzicht Gold Mining Com- 
pany, Ltd.; and Western Reefs Exploration and Development 
Company, Ltd. 

Funds to cover the capital cost of the uranium processing 
plants will be loaned by the United States and United King- 
dom, on a banking basis, if requested by the South Africans. 

Although uranium will be a valuable by-product of gold 
production, the revenue and earnings from uranium will not 
be on such a scale as to affect materially the financial positions 
of the companies concerned. 
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Negotiations which led to the new agreement were recently 
concluded in Johannesburg by representatives of the three 
nations. Preliminary discussions were held in the same city a 
year ago. 

Plant design and construction leading to the production of 
uranium under the new agreement is proceeding on an urgent 
basis. Because of security considerations, no information on 
rate of progress or other aspects of the program can be made 
public. 


U-235 Production Plant 


HE U. S. Atomic Energy Commission recently announced 

that funds for a new U-235 production facility are included 
in the Second Supplemental Appropriation request now being 
considered by Congress. The site selected for the new plant 
is the Kentucky Ordnance Works, 16 miles west of Paducah, Ky. 
This location was found by the Commission and its consultants 
to present more advantages than any other examined. The site 
will cover about 5000 acres, a considerable part of which will be 
obtained through purchase. 

The new plant facilitics will further expand capacity for 
producing U-235 for use in weapons or in fuel elements for 
nuclear reactors. 

A peak construction force of 10,000 workers may be required. 

When completed, the new facilities will be operated for the 
Commission by the Carbide and Carbon Chemicals Division, 
Union Carbide and Carbon Corporation, which operates the 
Commission's major production facilities at Oak Ridge. Per- 
manent employment by Carbide and AEC upon completion of 
the project may be as many as 1600 persons. 

An area office, to be known as the Kentucky Area Office, 
will be established at the site after Congress passes the Second 

_ Supplemental, Appropriations which includes funds for the 
‘plant. 
‘ Principal component of the facilities to be constructed will 
be a large gascous-diffusion plant for the separation of fis- 
sionable U-235 from nonfissionable U-238. The new plant 
will supplement the extensive U-235 separation facilities now 
in operation or under construction at Oak Ridge. 

The gascous-diffusion process is one in which uranium-hexa- 
fluoride, in gaseous form, is pumped through thousands of ex- 
tremely fine barriers which have literally millions of tiny holes 
per square inch. Since U-235 atoms are slightly lighter and 
therefore travel slightly faster, they strike the screens and pass 
through the holes with greater frequency than do U-238 atoms. 
In this process, the fissionable U-235 atoms, which make up 
only one part in 140 of natural uranium, are gradually sepa- 
rated and concentrated. 

Operations of the plant will involve no appreciable radiation 
problems. In the five years the similar Oak Ridge gascous-dif- 
fusion plant has been in operation, not a single employee has 
suffered a radiation injury. 


Facsimile System 


TEST model of a new high-speed long-distance facsimile 
system, developed by RCA Laboratories, Princeton, 
N. J., under contract with the Atomic Energy Commission, 
has been installed at the Oak Ridge National Laboratories for 
providing full reference-library service to outlying research 
laboratories. 
The new system incorporates several innovations in the field 
of facsimile reproduction. The reader-transmitter will scan 
printed copy or drawings on flat surfaces such as book pages 
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and will make direct enlargements of material in small type by 
any ratio up to 4 to l. The copy bed can handle individual 
sheets or books up to 3 in. thick. The signal is transmitted 
over an ordinary telephone line and the recorder will reproduce 
clear, highly legible, black-on-white copy at a speed of 15 linear 
or 128 sq in. per min. 

Operational tests to be started at Oak Ridge immediately 
will indicate to what extent existing library services at the 
Laboratory can be expanded without greatly increasing the 
outlay for new books, particularly scarce em expensive sets of 
bound scientific periodicals. The system will also prevent pos- 
sible contamination of books and journals in laboratories using 
radioactive materials. 

A cathode-ray flying-spot scanner at the sending unit is the 
most important innovation. The 5-in. cathode-ray tube directs 
a tiny spot of light through a focusing lens to ‘‘read’’ the copy 
in a thin line from left to right. The reflected light from the 
copy is picked up by a bank of four photomultiplier tubes 
which convert the varying light impulses into normal elec- 
trical facsimile signals. 

The copy bed automatically moves the copy forward under 
the flying-spot cathode-ray tube. The length of the scanning 
line on the copy can be adjusted from 2'/;¢ to 8'/2 in. by simply 
turning a knob. This automatically adjusts the lens to main- 
tain the proper focus, and the same adjustment changes the 
speed of the copy bed to maintain the correct scale. 

The receiver or recorder also incorporates several new me- 
chanical and chemical features to simplify operation and to 
supply a permanent print of the transmitted material. The 
electrolytic process used in recording eliminates photo de- 
veloping and printing and avoids the mess, clogging, and cor- 
rosion of previous electrolytic methods. The paper is mois- 
tened no more than is absolutely necessary, and as it passes out 
of the machine it is completely dried. Ultraviolet light fixes 
the chemicals so that neither the printing nor the background 
will fade. The clogging and corrosive action of the chemical 
solution is eliminated by keeping separate the two components 
of the solution until applied to the paper. 

An intercc ication system set up with the system enables 
the operators of the transmitter and recorder to discuss the 
materia] as it comes over the wire. 


Heat Pump System 


HE heat-pump installation in the central office building 

of the Ohio Power Company in Canton, Ohio, is notable, 
according to Science and Appliance, October, 1950, because of its 
size and because it incorporates the previous heating and cool- 
ing equipment of the building. Another important item is the 
coefficient of performance, which is expected to be four or 
better, that is, four times as much heat as the thermal equiva- 
lent of the electric power going in on the wires should be de- 
livered in the building, the bonus being extracted from the 
earth. 

Location in Canton has the advantage of an abundant supply 
of underground water, always at a temperature in the middle 
fifties. A 15-hp pump to deliver 350 gpm of water is part of 
the system. For heating, outdoor air is warmed to 54 F by 
contact with the well-water coils, and a mixture of this fresh 
air with recirculated air is heated by contact with condenser 
coils containing “‘refrigerant’’ vapor heated by compression. 
The compressed vapor gives up its heat of condensation to the 
circulating air and condenses to a liquid. The liquid is re- 
evaporated at reduced temperature and pressure in other coils, 
to which the heat of vaporization is supplied by the well water, 
and returns to the cycle of heating by compression, condensa- 
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tion in the heating coils for the building, and vaporization by 
heat from the ground supply. The discharged well water is 
colder than before, but controls prevent it from being reduced 
to freezing and clogging the pipes with slush. The system 
keeps the building at a comfortable 70 when it's zero out- 
side. 

For cooling, the cycle is reversed and the well water becomes 
warmer before discharge. The condensed refrigerant is vapor- 
ized in the air-conditioning coils by heat taken from the air of 
the building. The vapor is then compressed, after which it is 
cooled and condensed in the well-water coils and recycled to the 
air-conditioning coils. Thermostats give automatic control, 
starting the heating system if the outside temperature falls 
below 60, and the cooling system when it gets hot out- 
doors. 

The building is five stories tall, with a volume of 468,200 
cu ft. A 2-in. layer of cork insulation lines brick walls and flat 
concrete floor. The previous heating was with steam from a 
central plant, and cooling was by means of a refrigeration sys- 
tem with a 20-hp compressor, a fan circulating the air in either 
case. The 20-hp compressor and fan are retained in the new 
setup, and two 25-hp compressors have been added. (Only 
one of the new compressors was needed during the mild winter 
of 1949-1950.) The new year-round mete occupies the same 
basement space as the old. An interesting item in the heat 
balance used for design of the system on the cooling cycle is an 
allowance of more than 40 per cent (426,300 Bru) of the 1,019,- 
000 Bru per hr heat gain for heat from the electric lighting of 
the building 


Hi ghway-Pavement Tests 


RUCKS with heavy axle loads rolling over a mile of 

Maryland highway, designated Road Test One, Md., are 
piling up facts and figures pertinent to the long-running debate 
over the weight vs. highway-life relationship, according to 
Civil Engineering, December, 1950. The test conducted by the 
Highway Research Board includes four lanes, cach about 
half a mile long. Lanes 1 and 2, which are parallel lanes of a 
two-lane concrete highway that has been in service about nine 
years, are tested under 18,000-Ilb and 22,400-lb single-axle 
loads, respectively. Lanes 3 and 4, like 1 and 2, are half-mile 
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FIG. 8 RATE OF CRACKING IN HIGHWAY-PAVEMENT T&STS 
(No direct comparison between curves for single-axle loading and 
tandem-axle loading, i.c., between Lanes 1 and 2 and 3 and 4, can be 
drawn at this time since the relation between subsoils is not yet 

known. ) 
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parallel strips of the same two-lane highway and carry loads 
of 32,000 and 44,800 Ib, respectively, on tandem axles. To 
October 31, Lane 1 had developed 135 ft of cracks under about 
180,000 truck applications; Lane 2, 726 ft under 172,000 appli- 
cations; and Lane 3, 597 ft under 114,000 truck applications. 
Lane 4, with 3303 ft of cracks after 92,000 applications, was 
eliminated from the test on October 13, cracking having pro- 
gressed so that further traffic was deemed inadvisable. As yet 
no conclusion can be drawn, and the final report will not appear 
until after the close of the test. 

During the tests careful records are kept of the location and 
date of each crack as it occurs. Likewise, a rain gage at the 
site records the amount of rain at the test location, as this 
figure is highly significant to the results of the test. Bench 
marks put in by the U. S. Coast and Geodetic Survey serve to 
keep a continual check on elevations of the pavement. Upon 
completion of the test, sections of the pavement will be re- 
moved and extensive tests made on the concrete itself and the 
subgrade under the test strip. Electronic counters placed 
aiong the strip keep a record of the number of trips made on 
each pavement. The loaded trucks drive back and forth over 
their test strips continually for 50 min of every hour, 24 hra day. 
Strain-gage measurements are being made along the test strip, 
and strain gages are measuring the warping stresses caused by 
the temperature differential between the top and bottom of a 
slab not in the test section. 

During the tests the only maintenance is the regrading of 
the shoulders and the sealing of the expansion and contraction 
joints. Cracks due to failure of the pavement are not sealed. 
When a slab settles to the point of endangering the test ve- 
hicles, the point of failure is resurfaced with asphalt, and that 
particular point is no longer considered in the test. 


Stroboscope 


OTION recurring as often as 300,000 times per sec can 

now be “‘frozen"’ cither visually or photographically by 

using a stroboscopic device developed in the Engineering 

Department's Guided Missiles Division at the Naval Ordnance 
Laboratory. 

Design engineers have indicated that with refinements the 
device may be used to observe equipment or components ro- 
tating or pulsing at even more staggering speeds. They cite 
as an example the filaments in radio tubes vibrating at ex- 
tremely high frequency. When such vibration occurs it is 
accompanied by noise and static in the radio speaker. It is 
thought that through the use of the new NOL-developed strobo- 
scope it will be possible to discover the cause of these vibra- 
tions, leading eventually to their elimination. 

Conventional high-speed photography depends upon high- 
intensity flashing lights synchronized with the camera to 
‘stop’ the action of the subject being photographed. This 
necessitates working in a darkened area which usually requires 
a slow-down of work going on in the area. The NOL equip- 
ment has as its heart an electron tube similar to the snooper- 
scope tube developed to allow riflemen to spot their targets at 
night. The tube acts as a shutter and allows the camera to be 
used in normal lighting with no work delay involved. 

Operated continuously, the new NOL stroboscope will allow 
prolonged observation of operating machinery. However, 
when used as a high-speed camera shutter it will be able to 
take photographs such ¢s a picture of a missile leaving a gun 
barrel. This latter development points to the elimination of 
many of the difficulties presently encountered in photographing 
projectiles in flight. 
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The Pitot-Venturi Flow Element, 
by H. W. Sroll, Taylor Instrument Com- 
panies, Rochester, N. Y. 1950 ASME An- 


nual Meeting paper No. 50—A-46 (mimeo- 


graphed; to be published in Trans. ASME). 

THE Pitot-Venturi flow element is a 
velocity measuring device having found 
wide use as an air-speed indicator, par- 
ticularly during World War I. A con- 
siderable number of design changes have 
since been made, and this paper treats a 
specific form of the element and discusses 
the effect which the various components 
used in its assembly have on its calibra- 
tion. Flow equations are developed and 
the method of determining the element's 
coefficient and exponent is described. 

The Pitot-Venturi flow element as a 
fluid-velocity measuring device is sub- 
ject to all the limitations of this type of 
primary element. At the same time, be- 
cause of its ability to develop relatively 
high differentials when compared with a 
Pitot tube, it finds useful application 
when flow measurement must be made 
under no pressure loss conditions or 
when pipes are of a size where the custom- 
ary primary element such as orifice, 
nozzle, or Venturi are not practical. Its 
use should be restricted to installations 
where at no time will the minimum 
velocity when expressed at 14.7 psia and 
60 F be less than 25 fps since the points 
on the velocity-differential graph become 
quite scattered at lower velocity values. 
The maximum velocity at which data 
have been accumulated to date is 9000 
fpm flowing at 15.0 psia and 75 F. These 
latter data were not assembled under 
precise control conditions. 


Pressure-Temperature Relations in Gas- 
Filled (Class Thermometers, 
by E. E. Modes, Jun. ASME, J. P. Marsh 
Corporation, Skokie, Ill. 1950 ASME 
Annual Meeting paper No. 50--A-48 
(mimeographed; to be published in Trans. 
ASME). 


FUNDAMENTAL relations are pre- 
sented for the pressure within the sys- 
tem of a thermometer or thermal system 
charged with a perfect gas. 

An expression is determined which 
gives the approximate pressure in terms 
of bulb temperature, ambient tempera- 


ture, and ratio of bulb volume to ambient 
volume; this being sufficiently accurate 
if the volume change of the pressure- 
responsive element is small. 

An exact equation for the pressure in 
the system is developed in terms of the 
temperatures and volumes of bulb, 
capillary, and pressure-responsive ele- 
ment, and the volume change of the pres- 
sure-responsive element, assuming the 
volume change to be linear with pres- 
sure change. From this relation, means 
are developed for determining the neces- 
sary charging pressure to give a speci- 
fied pressure change when the bulb is 
varied through a specified temperature 
span. 

In the appendix an example is included 
in which charging pressure, pressure- 
temperature curve, and the effect of 
ambient temperature changes is computed 
by means of the exact expressions de- 


veloped. 


An Improved Pneumatic Control System, 
by R. E. Clarridge, Mem. ASME, Taylor In- 
strument Companies, Rochester, N. Y. 
1950 ASME Annual Meeting paper No 
50—A-100 (mimeographed; to be pub- 
lished in Trans. ASME). 


A PNEUMATIC control system is 
being proposed which has one major 
advantage over conventional systems. 
This advantage is that the control system 
can be used to start up a process auto- 
matically without overpeaking and at 
the same time maintain its control point 
when subsequent load changes occur. 
The control system is responsive to the 
rate of change of the control variable 
during the start-up period and, there- 
fore, good performance can be expected 
when the performance starts up under 
varying load conditions. 

This has been accomplished by the 
use of an improved control circuit which 
has the derivative function in a closed 
loop ahead of the automatic reset func- 
tion. A controller of this character 
has two proportional bands, the first 
being shifted by the derivative action, 
and the second by the automatic reset 
action. Under all stable conditions the 
first band assumes a given position which 
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in a normal controller would be expected 
to extend on both sides of the control 
point. The second proportional band 
is not in a fixed position, but is shifted 
about the control point by the automatic 
reset response. It is this shifting which 
restores the variable to the control 
point when load changes occur. On 
start-up this band is always on the op- 
posite side of the control point from the 
controlled variable so that if it were not 
for the first proportional band, correc- 
tive control action would not be started 
until the control point was reached and, 
therefore, overpeaking would be very 
bad. In the improved control system the 
use of a wide proportional band, coupled 
with higher values of the derivative time 
and reset rate, shifts the automatic-reset 
proportional band before the control 
point is reached, and in this manner 
prevents overpeaking on start-up. 

The proposed control system would 
seem to have great merit on many batch, 
semicontinuous, and continuous pro- 
cesses. It has the advantage of the 
proportional plus derivative responses 
on start-up and the advantage of the 
proportional plus automatic reset re- 
sponses on load changes. 


Heat Transfer 


motor is installed. This paper discusses 
the distribution of heat transfer in rocket 
motors, a number of factors which in- 
fluence it and finally the experimental 
investigation of film cooling. 

The first step in the research program 
was co investigate the heat-transfer 
distribution along the length of a 
specially designed rocket motor under 
controlled operating conditions. 

Controlled operation was satisfactorily 
obtained with the application of com- 
mercially available automatic regula- 
tion equipment and instruments. Operat- 
ing chamber pressures and propellant- 
mixture ratios were carefully regulated 
with this equipment and sufficient data 
recorded to evaluate heat-transfer rates, 
and motor operation parameters. 

Longitudinal heat-transfer surveys 
were made and it was found that the 
critical areas lay definitely in the neigh- 
borhood of the throat. The factors con- 
tributing to high heat transfer were 
found to be the combustion-chamber 
temperature, mass rate of flow per unit 
cross-sectional area of the combustion 
chamber, mixture ratio, propellant in- 
jector configuration, and the changes 
induced in combustion by propellant 
contaminants. 

Film and sweat coolant injection 
methods were investigated. From these 
it was concluded that the heat transfer 


- in-film-cooled sections could be reduced 


Heat Transfer in Rocket Motors and the 
Application of Film and Sweat Cool- 
ing, by R. H. Boden, University of Michi- 
gan, Acronautical Research Center, Ypsil- 
anti, Mich. 1950 ASME Annual Meetin 
No. 50—A-53 
to be published in Trans. ASME). 


HEAT transfer in rocket motors, as 
in all internal-combustion engines, is a 
major factor in determining the limit- 
ing performance of the power plant and 
therefore establishes the limiting per- 
formance of the vehicle in which the 
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to 30 per cent of the maximum with no 
film coolant. By properly controlling 
the operating mixture ratio and the 
propellant composition in conjunction 
with film cooling, the reduction to 20 
per cent of the maximum heat transfer 
observed can be achieved. Both cases 
hold for water used as the cool- 
ant. 

On the basis of limited experimental 
data, it is believed that the same figures 
hold for fuel film cooling. 

Te 


ROCKET MOTOR WITH SECTIONAL COOLING JACKET AND FILM COOLANT INJECTORS FOR 
QUANTITATIVE HEAT-TRANSFER ANALYSIS 
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A Method for the Calculation of Heat 
Transfer in Solids With Tempera- 
ture-Dependent Properties, by Robert 
Plunkett, Jun. ASME, Rice Institute, 
Houston Texas. 1950 Annual! Meet- 
ing r No. 50—A-54 (in ; to 

be published in Trans. ASME). _ 


THE problem of heat transfer in a 
solid, whose conductivity and specific 
heat depend on the temperature, is con- 
verted by a simple change of variable to 
one in which the conductivity may be 
held constant, and only the specific-heat 
term varies with temperature in a way 
which depends upon the variation of 
both parameters. The method is illus- 
trated by application to a problem pre- 
viously solved by Dusinberre in a dif- 
ferent way. The effect on the final solu- 
tion of different finite approximations to 
the derivatives is also discussed. 


Intermittent Heating for Aircraft Ice 
Protection With Application to Pro- 
pellers and Jet Engines, by M. Tribus, 
Jun. ASME, Cambridge, Mass. 1950 ASME 
Annual Meeting paper No. 50—A-55 
(mimeographed). 

THE equations for intermittent heat 
transfer during icing conditions are pre- 
sented and solved by means of an clec- 
tric analog. The results of the analog 
investigation are compared favorably 
with measured time-temperature data 
previously reported in the literature. 
The analysis shows that contrary to the 
experience with steadily heated ice- 
prevention systems, the energy require- 
ments for ice prevention using inter- 
mittent heating decrease with increasing 
ice accretion rate. Corroborative evi- 
dence is found in the literature. 

The thermal analyzer is used to demon- 
strate how the protection afforded for 
propeller deicing may be increased 
without an increase in the energy required 
from the airplane's electric supply and 
without major redesign of existing 
propeller heaters. In the case of jet- 
engine guide-vane deicing, for a typical 
installation, the indicated power re- 
quirements are one kilowatt per engine. 
In each case the minimum energy re- 
quirements occur when large amounts of 
power are applied for short intervals of 
time. Suggestions for further reduc- 
tions in power are given. 


Radiant Gas Burners, by J. D. Keller, 
Mem. ASME, Farmers Bank Building, Pitts- 
burgh, Pa. 1950 ASME Annual Meeting 
paper No. S0O—A-59 (mimeographed). 


IN view of the revival about nine years 
ago and the present continuing interest 
in radiant gas burners, this paper pre- 
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SKETCH SHOWING ARRANGEMENT OF RADIANT GAS BURNER TEST APPARATUS 


sents data obtained during an extensive 
research project in which many radiant 
burners of various types were tested. 

The object of the research was, first, 
to test the various types of industrial 
radiant burners then available on the 
market, and to determine definitely 
their capacity, radiating efficiency, re- 
quired gas or mixture pressure, and 
operating characteristics; second, to 
develop, if possible, radiant burners of 
higher specific capacity having greatly 
increased radiating efficiency, together 
with satisfactory length of life; the 
burners preferably to be capable of 
operating with an inspirator and in- 
ducing the required combustion air 
from the atmosphere, without requiring a 
fan or blower. 

The commercial burners tested were: 
(1) The Moran Burner, made by Radi- 
ant Combustion, Inc., of Canton, Ohio, a 
burner of the porous-diaphragm type; 
(2) The Selas cup-type burner, the best 
known of all industrial radiant gas burn- 
ers; (3) The Humphrey ‘‘Radiantfire,”’ 
a type used chiefly for household space- 
heating but applicable also to certain 
industrial heating operations. 

As to the attempt to produce improved 
radiant burners, a preliminary survey 
led to the decision to follow simul- 
tancously two distinct lines, namely, (2) 
Further development of the porous- 
diaphragm radiant burner, similar to 
the Bone or the Moran type, and (6) 
development of perforated burner blocks, 
in which the combustion would occur 
within numerous open-end cavities in 
the refractory block, similar to the type 
described in the literature as used in 
Germany before the war, and called 


Emittances of Oxidized Metals, by John 
P. Dobbins, North American Aviation, Inc., 
Los Angeles, Calif. 1950 ASME Annual 
Meeting paper No. 50—A-58 (mimeo- 

FUNDAMENTAL relationships are 
derived for computing the thermal emit- 
tances of idealized composite surfaces 
from other known physical properties 
of the component materials. Metals 
thinly coated with relatively nonopaque 
oxides are studied as a special case of the 
more general configurations considered. 
To illustrate the method, it is shown in 
particular how practical engineering 
estimates of the emittances of bare and 
oxidized aluminum, titanium, and zinc 
may be made from known values of elec- 
trical resistivities of the metals and re- 
fractive indexes of their oxides. The 
theoretical predictions are | consistent 
with emittance measurements made by 
the author and with values reported in 
the literature. Some basic refinements 
in the definitions of emissivity and 
absorptivity are separately discussed. 

It is concluded that emittances of 
oxidized metals can be predicted more 
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accurately by means of the quantitative 
methods developed in this paper than it 
has been possible to do by only the 
qualitative outright guessing procedures 
used in the past. Although the present 
illustrations were limited to a few simple 
metals, the methods disclosed can be 
extended in principle to other metals, 
including alloys and their oxides. Con- 
sequently, in the absence of experimental 
determinations, engineering estimates of 
the radiant-heat-transfer behavior of 
new metals can now be made with the 


-use of smaller safety factors than were 


formerly needed. 


Radiant Interchange Configuration Fac- 
tors, by D.C. Hamilton, W. 
ASME, and G. A. Hawkins, Mem. ASME, 
Purdue University, Lafayette, Ind. 1950 
ASME Annual! Meeting paper No. 50—A- 
104 (mimeographed). 

THE continued trend toward higher 
operating temperatures in heat and 
power-generating equipment, together 
with the application of solar and radiant 
panel heating in building design, have 
accentuated the need for greater accuracy 
in the calculation of radiant heat trans- 
mission. 

This paper, therefore, discusses the 
fundamental problem of the determina- 
tion of the effect of geometry on the 
radiant interchange between two opaque 
surfaces separated by a nonabsorbing 
medium. The cases for which solutions 
are presently available are summarized; 
this includes new solutions as well as 
previously reported solutions. Due to 
the voluminous nature of the results, 
the solutions are not given but reference 
is made to a forthcoming publication in 
which they will be presented in detail. 
Previous work supplemented by the 
present extension make solutions availa- 
ble for the majority of cases of simple 
geometry encountered in engineering, 
that is, rectangles, cylinders, and spheres. 
An instrument was designed to provide a 
method applicable to the complex geome- 
tries not solvable by analytical means. 


Production Engineering 


A Study of Float Requirements for Pro- 
gressive-Line Continuous Manufac- 
turing, by Maurice Klee, General Motors 


1950 ASME 


Corporation, LaGrange, III. 
50—A-97 


Annual Meetin t No. 

A STUDY was made to arrive at a 
logical method of approach to establish- 
ing justifiable quantities of material, or 
floats, allotted to individual departments 
involved in progressive-line continuous 


manufacturing in a relatively low-vol- 
ume industry. Proper float allotments 
result in the right amount of material, 
at the right place, at the right time. 

As a result of this study, a reduction of 
both in-process and idle floats has been 
achieved. This reduction of float neces- 
sarily resulted in savings of inventory 
capital, floor space, warehouse space, 
material handling, and obsolescence. 
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No attempt was made to arrive at the 
intangible savings in terms of dollars, 
but rather a comparison of float figures 
is included, to indicate what has been 
achieved by the Transmission Depart- 
ment toward reduction of floats. The 
comparison shows the float allotments 
for major items for 1947 and 1950, with 
daily schedules included, for traction 
motors. Similar float reductions were 
achieved for generators. It should be 
understood that this reduction of float is a 
result of this study, of improved methods, 
and of a concentrated effort to work with 
minimum floats. 

The following recommendations are 
designed to outline briefly the major 
thoughts or policies which, when ap- 
plied, result in maximum operating ef- 
ficiency with minimum floats. These 
policies are as follows: (1) Any daily 
production schedule changes should be 
smooth transitions, not erratic increases 
ordecreases. (2) All lead times should be 
‘ept in harmony with current manufac- 
turing facilities. This necessitates con- 
stant review of allotted lead times. (3) 
Production supervisors should meet the 
requirements of the daily schedule every 
day, striving neither to lag behind nor go 
ahead of the schedule. This is essential 
when minimum operating floats are in 
effect. (4) Float allotments should 
never be reduced to the point where a 
department's efficiency is affected. 


Producing 65,000 Pistons Per Day 
Using Automation With Quality Con- 
trol, by W. R. Slattery, Ford Motor Com- 

any, Dearborn, Mich. 1950 ASME Annual 

Mcting paper No. 50—A-117 (mimeo- 

graphed). 

AUTOMATION is the automatic 
handling of materials being processed 
between progressive operations. The 
type of equipment involved utilizes, in 
most cases, standard elements, such as 
conveyers, air, hydraulic, and electric 
control mechanisms to gain the proper 
movement for elimination of unneces- 
sary manual handling operations. 

A wide variety of materials can be 
handled with substantial savings and at 
the same time, climinate hazardous 
handling such as in large stampings, 
heat-treat operations, forging operations, 
and the like. 

One of the best tools for controlling 
quality is the charging of the good and 
bad performance of machines and proc- 
esses. A check on what has been done 
will help improve the work to be done. 
Charting of this type of information 
utilizing dimensional data is an added 
tool of production and is known as Statis- 
tical Quality Control. Utilization of 


CLOSE-UP OF AN EXCELLO BORING MACHINE 
(The detlecting guide removes the pistons to a turning chute. This chute feeds directly to 
the loading device on the machine. The wrist-pin boring operation is performed here 
and it has been found that sample checking of the pinhole for diameter and out-of-round 
controls quality at this point.) 


this program will aid in quickly tracing 
troubles to their source. 

To illustrate the two programs of 
Automation and Statistical Quality Con- 
trol, this paper has been prepared to 
show an application oi automation be- 
tween machines, which has resulted in 
greatly reduced handling costs, together 
with the Quality Control program 
which operates as part of the system to 
insure a high-grade product. 

Piston production was chosen because 
of the unique method used and the selec- 
tive application of Quality Control as re- 
quired through the various steps in 
manufacture. This program is based 
ca a complete analysis to be certain that 
the necessary control of piston dimen- 
sions is made with only those control 
points installed which are necessary. 

The automation system resulted in: 
(1) A substantial reduction in handling 


labor costs; (2) a better utilization of 
direct labor by eliminating the need for 
the operator, in many cases, to load 
machines; and (3) a reduction of dam- 
age to the pistons due to parts striking 
together, dropping on the floor, etc 

Quality Control System benefits were 
as follows: (1) Improved product qual- 
ity, (2) reduction of scrap, (3) reduction 
of rework, (4) serves as a barometer 
on critical machines to forecast the need 
for maintenance of machinery and tools, 
(5) greater job interest and pride among 
operators, (6) predict some future pro- 
duction troubles, (7) locate troublesome 
operations quicker, (8) provide recorded 
facts for higher authority when neces- 
sary, (9) prevent additional operations 
on reject material, and (10) help inspec- 
tion, production, and engineering de- 
partments to study and solve quality 
problems. 


Hydraulic Engineering 


The Theoretical Possibilities for Bal- 
anced Flow in Compressor and Tur- 
bine Design, by Robert W. Pinnes, Jun. 
ASME, Bureau of Acronautics, Washington, 
D. C. 1950 ASME Annual Meeting paper 
No. 50—A-66 (mimeographed). 

IN an effort to obtain peak efficiencies 
under optimum practical conditions, 
consideration is being given to the pos- 
sibility of using balanced flows, other 


than free-vortex flow, in the design of 
axial-flow compressors and turbines. 

A generalized type of balanced flow— 
where the whirl velocity varies as some 
power of the radius—is considered, and 
the range of operation which is theo- 
retically possible is investigated. It is 
demonstrated that only free-vortex flow 
can be maintained under all operating 
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conditions. Other types of balanced 
flows such as solid body rotation and 
constant whirl velocity; can be main- 
tained only under certain limited condi- 
tions. A “Balanced Flow Chart’’ is 
presented, which immediately shows the 
range of balanced flows which are theo- 
retically possible in an axial-flow ma- 
chine for any given set of operating 
conditions. 


The Influence of Reynolds Number on 
the Performance of Turbomachinery, 
by Hunt Davis, ASME, Elliote Com- 
pany, Jeannette, Pa.; Harry Kottas, Mem. 
ASME, Lewis Flight Propulsion Labora- 
ys NACA, Cleveland, Ohio; and Arthur 
M. Moody, Mem. ASME, Elliott Com- 

1950 ASME Annual 


ny, Pa. 
50—A-99 (mimeo- 


ing paper No. 


THE effects of Reynolds number on 
the over-all performance of turbo- 
machinery are relatively unrecognized 
by the majority of designers and almost 
totally unknown to the users in indus- 
trial and commercial applications. In an 
increasingly large number of cases, 
however, Reynolds number effects are of 
considerable even critical significance. 

The over-all duty of a turbomachine 
with respect to fluid-friction effects is 
measured by the machine Reynolds 
number UD/v. Experimental data are 
presented for several types of turbo- 
machine which show the variation in 
over-all efficiency with UD/v when all 
other dimensionless parameters are held 
constant. 

In conclusion, the paper states, it is 
hoped that the data shown present to the 
operating engineer a clearer realization 
of the magnitude and scope of Reynolds 
number effects in all types of turbo- 
machines. The range of Reynolds num- 
ber tests reported is great enough to show 
the trend unmistakably but there is 
considerable risk involved in extra- 
polating the data to higher values of 
Reynolds number. There is evidence 
that the effects of changes in Reynolds 
number diminish as the value of the 
Reynolds number becomes large, i.c., 
in the 10? to 10° range. There is a lack 
of quantitative data on large machines 
which could be used to extend the cor- 
relations to the ranges where some large 
machines operate. 


Measured Performance of Pump Impel- 
lers, by William C. Osborne, Jun. ASME, 
and Dr. Dino A. Morelli, Sr., California 
Institute of remy Pasadena, Calif. 
1950 ASME Atnual ae Paper No. 
50—A-90 (minfeographed) 


THE increasing demand for high-ef- 
ficiency hydrodynamic machines to meet 


a broad range of operating conditions 
had made it desirable to undertake de- 
tailed studies of the complete perform- 
ance of the individual] components of 
such machines. To meet this need a 
program of basic research on hydrody- 
namic machines is in progress in the Hy- 
draulic Machinery Laboratory of the 
California Institute of Technology under 
the sponsorship of the Office of Naval 
Research,. Fluid Mechanics Branch. 

The initial studies conducted in the 
Hydraulic Machinery Laboratory on a 
conventional three-dimensional centrifu- 
gal-pump impeller, operating free of 
its case, were reported in November, 
1949. Since that time detailed experi- 
mental work has been conducted on a 
series of four impellers, all essentially of 
the same specific speed but each embody- 
ing certain design variations. Qualita- 
tive studies have been made of the flow 
patterns at the inlet, in the passages, and 
at the discharge of each impeller at 
flow rates from zero puny | to zero head. 
Using for the most part the same tech- 
niques as described in the original report, 
the head-capacity characteristics of each 
impeller have been determined. Input 
power measurements have been made on 
two of the impellers, thus making it 
possible to obtain the impeller ef- 
ficiencies. The results of these studies 
are presented and analyzed and correlated 
with the several design variations. The 
operating characteristics of two of the 
free impellers are compared with the per- 
formance curves obtained from in-case 
or complete pump tests using the same 
impellers. Conclusions are reached as 
to the significance of the volute in deter- 
mining the over-all operating char- 
acteristics of a centrifugal pump. 


A Method of Calculating the Degree of 
Flow Deviation at the Discharge of 
Centrifugal-Pump Impellers, by Wil- 
liam C. Osborne, Jun. ASME, California 
Institute of Technology, Pasadena, Calif. 
1950 ASME Annual Meeting paper No. 
50—A-98 (mimeographed). 


THIS investigation was undertaken 
to explore the possibilities of a method 
proposed by Prof. Lewis F. Moody for 
calculating the degree of the deviation in 
centrifugal-pump impellers of the mean 
relative discharge flow angle B: from 
the channel discharge angle By’. The 
analysis, which relates the mean pres- 
sure differential acting over a vane face 
to the degree of deviation, is applicable 
to three-dimensional impellers and leads 
to the development of an equation for 
calculating deviation a. a function of the 
number of vanes, the outlet channel 
angle, the eye and discharge diameters, 
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and the shroud shapes. The degree of 
flow deviation in a number of well- 
designed commercial pumps was calcu- 
lated from pump test data and the re- 
lationship between these values and 
those given by the theory established. 

It is concluded that (1) The method 
can be used as an aid in estimating flow 
deviation when designing low to medium 
specific speed (60 to 200 cfs) radial 
impellers of the closed or double-shroud 
construction of conventional design pro- 
vided. (2) The vanes have overlap. 
(3) Accurate or at least consistent means 
of computing the various efficiencies are 
available. (4) The method shows pos- 
sibilities in the mixed-flow region. 
However, due to the increased effect of 
the eye design on the discharge velocity 
profile at higher specific speeds, it is 
believed that a constant coefficient C 
for all types of mixed-flow designs is 
improbable. In the development of a 
series of similar mixed-flow units, once a 
value of C is established, the analysis 
may prove to be of advantage. (5) 
The analysis is unsatisfactory in the 
high-specific-speed impeller pump range. 
(6) The analysis can be used as a con- 
sistent means of proportioning an im- 
peller for a given set of conditions. 


Evaluation of a og ag Cen- 
trifugal-Pump Impeller, ohn H. 
Beveridge and Dino A. Maxell lifornia 
Institute of Technology, Pasadena, Calif. 
1950 ASME Annual Meeting paper No. 
50—A-147 (mimeographed) . 


UNDER the continuing sponsorship 
of the Office of Naval Research, further 
studies have been made at the Hydraulic 
Machinery Laboratory of the California 
Institute of Technology on the flow in 
rotating channels. The previous work 
done at the Laboratory, utilized high- 
efficiency three-dimensional centrifugal- 
pump impellers representing good modern 
practice. Their over-all performance in 
complete pumps had already been meas- 
ured accurately for other purposes. 

The two-dimensional radial-flow pump 
impeller, which is discussed in this 
paper, has significant advantages for the 
study of the transfer and diffusion of 
energy. It is well adapted to experi- 
mental investigation and permits accu- 
rate and economical design modifications. 
The present study was undertaken to 
evaluate the essential limitations of a 
special series of two-dimensional impel- 
lers by photographic and hydrodynamic 
techniques which are described in the 
present paper and elsewhere. The head- 
capacity characteristics, losses, and ‘ef- 
ficiency are discussed in the light of 
visual evidence available from high- 
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speed motion pictures of the relative and 
absolute flow. The dominant influence 
of the inlet angle on the impeller per- 
formance is demonstrated. 

The data and their interpretation show 
that the two-dimensional impeller is 
not essentially inefficient. In spite of 
the narrow inlet which is a consequence 
of the parallel shrouds, the efficiency is 
high. A wider inlet will reduce the 
hydraulic losses and increase the ef- 
ficiency a little. It will also increase the 
length of the vanes which are already 
long by current standards. A wider 
inlet will have the’ important effect of 


increasing the width of the high-ef-~ 


ficiency range and broaden the base of the 
unit characteristic. 


An Investigation of Flow Through 
Screens, by W. D. Baines and E. G. Peter- 
son, lowa Institute of Hydraulic Research, 
State University of lowa, lowa City, lowa. 
1950 ASME Annual Meeting paper No. 
50—A-23 (mimeographed). 


THIS report covers investigations of 
the effects of relatively coarse lattices 
and perforated plates placed perpendicu- 
jar to a fluid flow. The effects investi- 
gated were dictated by a study of the 
uses made of screens and were divided 
into three main categories: the pres- 
sure drop across the screen; the modifica- 
tion of the velocity distribution caused 
by the screen; and the turbulence result- 
ing downstream from the screen. The 
investigations, all of which were con- 
ducted at high screen Reynolds numbers, 
may be summarized as follows: 


1 The pressure drop across the 
screen was approximated theoretically in 
terms of the solidity ratio of the screen 
and compared to the experimental results. 
Very good agreement was obtained. 

2 The modification of the velocity 
distribution in which the variations are 
large was investigated by an approxi- 
mate theoretical treatment and by ex- 
periments. Good agreement between 


the theory and experiments was obtained 
for screens having solidity ratios less 
than 0.5, whereas solidity ratios 
greater than 0.5 were found to yield 
unstable flow downstream. 

3 The establishment and decay of 
turbulence downstream from screens 
were investigated experimentally and 
the decay compared to theoretical ex- 
pressions derived by other investigators. 
It was found that the approximate ex- 
pression of Frenkiel most closely repre- 
sents the true decay. 

4 The variation of the lateral scale of 
turbulence in the isotropic region down- 
stream from a screen was investigated 
and the results are presented in dimen- 
sionless form. 


It is concluded that there is a par- 
ticular combination of screen char- 
acteristics which is most efficient for a 
particular type of screen application. 
For example, a single screen made of 
Jarge bars is more effective in the crea- 
tion of turbulence, whereas several 
screens made of small bars are prefera- 
ble in the dissipation of turbulence. 
For the elimination of variations in the 
velocity distribution, a series of uniform 
screens of low to moderate solidity ratio 
is indicated. On the other hand, for the 
production of velocity variations, a 
single screen of correspondingly varied 
sotidity ratio may be used. If a con- 
siderable dissipation of energy (i.c., 
reduction of pressure) is required, this 
may be obtained with a single screen 
of high solidity ratio—but at the expense 
of evenness in the velocity distribution. 
A series of screens of moderate solidity 
ratio is preferred. In all cases the shape 
of the screen elements is of secondary 
importance, in that it influences the 
energy loss but not the general distribu- 
tion of velocity and turbulence. In no 
case is a solidity ratio greater than 0.5 
to be recommended, owing to the in- 
stability which occurs at higher values. 
By means of the relationships presented 
in this report, quantitative predictions 
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may be made of the flow modifications 
to be expected in any such screen appli- 
cation, provided the screen Reynolds 
number exceeds 100. 


Index Testing of Hydraulic Turbines, 
by Grant H. Voaden, Mem. ASME, S. 
Morgan Smith Company, York, Pa. 1950 
ASME Annual Meeting paper No. 50— 
A-52 (mimeographed). 

AN index test of a hydroelectric unit 
is a means of determining the efficiency 
of the unit over its full range of gate open- 
ing or output, this efficiency being rela- 
tive to an assumed or estimated peak ef- 
ficiency. This relative efficiency may be 
that of the turbine alone or of the com- 
plete unit, whichever is desired. 

The object of this paper, therefore, 
is to bring to the attention of operating 
companies the benefits derived from index 
tests of hydraulic turbines, and especially 
those of the adjustable-blade propeller 
or Kaplan type; to enumerate and dis- 
cuss the presently known methods of 
measuring relative discharge and hence 
relative efficiency; and to present an ex- 
ample of an index test of an adjustable- 
blade-propeller turbine in sufficient de- 
tail to provide a guide for the conduct 
of such a test. 

It is pointed out that such a test may 
be conducted in all respects, except for 
the measurement of discharge, in ac- 
cordance with the ASME Power Test 
Code. There is no definite assurance 
that the best possible efficiency is being 
obtained from an adjustable-blade pro- 
peller turbine unless a field check of the 
blade-gate relationship is made. An - 
index test is a relatively inexpensive 
means of determining the optimum 
blade-gate relationship. It is recom- 
mended that all reaction turbines, and 
especially adjustable-blade-propeller tur- 
bines, be tested by the index method 
where absolute methods are considered 
inadvisable because of some unusual 
condition or because of the expense in- 
volved. 


Gas Turbine Power 


Sores Aerodynamic Problems of 
urbojet Installations, by H. Luskin 
and H. Klein, Douglas Aircraft Company, 
Inc., Santa Monica, Calif. 1950 ASME 
Annual Meeting paper No. 50—A-102 
to fe published in Trans. 


THE flight speed trend is examined to 
show that supersonic airplanes with 
turbojet engines are to be expected soon. 
An analysis was made which showed that 
supersonic wave drags will cause an 
increase in drag near sonic speed and a 


thrust increase requirement for the turbo 
jet. 

Performance requirements of a turbojet 
installation are considered from the point 
of view of an acrodynamicist whose 
task is to see that an installed turbojet 
engine develops as nearly as possible its 
ideal thrust. It was shown that the 
difficulty and importance of this task in- 
creased with airplane speed. Thus at a 
Mach number of 2.5, a normal shock inlet 
loss was 0.60 of the thrust obtainable 
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with an ideal inlet. The losses in the exit 
nozzle likewise assumed an increase in 
importance with higher airplane speeds. 
Whereas at subsonic speeds the inlet size 
was not very critical (providing a mini- 
mum size was exceeded), at supersonic 
speeds large drag increments, whose 
magnitude may be estimated, resulted 
from an oversize inlet. These scoop 
drags may be avoided by an adjustable 
inlet, and an analysis was made of the 
salient factors governing the matching 
of the inlet size and the engine. It was 
shown that the mass-flow ratio, the 
criterion used for subsonic speeds, lost 
much of its significance at supersonic 
speeds. 

The ability of a supersonic-turbojet- 
equipped airplane to stably hold a de- 
sired speed with a fixed throttle setting 
is compared to that of a subsonic 
propeller-equipped airplane, and it is 
indicated that careful consideration of 
the engine controls on a supersonic air- 
plane was necessary to avoid the ten- 
dency toward instability created by the 
parallelism of the thrust and drag curves 
against speed. 

A discussion of jet interference is 
given, and several photographs of 
interference phenomena for supersonic 
jets are shown. 


Turbojet Engines for Supersonic Flight, 
by Arnold H. Redding, Jun. ASME, Wes- 
tinghouse Electric Corporation, South Phila- 
delphia, Pa. 1950 ASME Annual Meect- 
ing pa No. 50—A-141 (mimeo- 
graphed). 

DURING the last decade great strides 
have been made in aircraft power plants. 
The rocket engine, the ramiet, and the 
turbojet engine, all giving very much 
More power per unit weight than the re- 
ciprocating engine, have made super- 
sonic flight practicable. In the speed 
range between M = 1 and M = 2 the 
afterburning turbojet engine appears at 
present most attractive; primarily be- 
cause the lighter rocket engine has a 
much poorer fuel economy while the 
ramjet, which is intermediate in weight 
between the rocket and the turbojet en- 
gine, lacks in operational flexibility. 

It is expected that the afterburning 
turbojet engine will be a suitable power 
plant for supersonic flight. The funda- 
mental differences between present-day 
engines and those capable of powering 
successful supersonic airplanes are small. 
However, because of the large thrusts 
required, a considerable improvement 
will be needed in the thrust available 
from a given size and weight engine if 
any space is to be left to carry sufficient 
fuel for reasonable range. In order to 


achieve these engines, considerable im- 
provement in the state of the art may be 
needed. In addition, these engines will 
have to be designed primarily for super- 
sonic flight, and at many flight condi- 
tions will be inferior to present engines. 
In this paper the differences between a 
turbojet engine designed for subsonic 
flight and one primarily intended for 
supersonic flight will be examined com- 
ponent by component in order to give a 
better understanding of the problems of 
supersonic flight with the turbojet en- 
gine. 

At present it is particularly important 
to increase the thrust available from an 
engine of given size and weight so that 
there will be some room left for fuel. 
As the ratio of fuel weight to engine 
weight for supersonic aircraft is in- 
creased it will be increasingly important 
to effect reductions in the specific fuel 
consumption. 

As supersonic flight becomes more 
advantageous from a tactical standpoint, 
new engines will be designed to be 
more nearly optimum for.this operation. 
These new engines will not differ greatly 
in appearance or function from present 
afterburning turbojet engines. They 


will, however, be designed specifically 
for these applications and incorporate 
all the latest knowledge in the fast-mov- 
ing development of aviation gas turbines. 


Turbojet-Engine Design for High-Speed 
Flight, by W. V. Hurley, Jun. ASME, Gen- 
eral Electric Company, Lynn, Mass. 1950 
ASME Annual Meeting paper No 50— 
A-130 (mimeographed). 


THE design of an engine may be re- 
garded as a series of choices providing 
increasing amounts of information re- 
garding the final design as the series pro- 
ceeds. This is illustrated by the accom- 
panying figure. 

It is from the set of all possible engine 
designs, A, that the final choice is to be 
made. The first step toward this choice 
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(A, The set of all possible designs; B, a sub- 
set of A determined by specifications of the 
mission: C, a subset of B determined by specifi- 
cation of the cycle state conditions; D, a 
subset of C determined by specification of the 
aerodynamic design; E, a subset of D deter- 
mined by specification of the mechanical 


design.) 
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is the specification of a mission, i.c., 
what is required of the engine. This 
specification will limit the choice to 
those engines within the subset B. The 
size of the subset B will depend upon the 
nature of the ‘‘mission"’ specification. 

The next choice to be made is that of 
the cycle state conditions (pressure 
ratio, turbine temperature, etc.). This 
choice has been limited by the state- 
ment of the mission and in turn limits 
the number of possible aerodynamic de- 
signs. After the cycle has been es- 
tablished (thus placing the final design 
within the bounds of subset C) it is 
possible to state, roughly, the physical 
dimensions of the engine. 

The acrodynamic design is then made, 
restricting the possible mechanical de- 
signs to those contained in the subset D. 
At this state the physical form and di- 
mensions can be asserted more precisely. 

The mechanical design sets forth the 
physical dimensions in great wealth and 
detail and narrows the choice of final 
designs to those lying within the subset 
E. Of course subsequent testing and 
modification continue indefinitely and 
the final design is not obtained until the 
engine is obsolete. 

This discussion centers around the 
second and third of the choices just out- 
lined—the cycle state conditions and the 
aerodynamic design. The discussion is 
limited to turbojets. 


Blading for Axial-Flow Compressors, 
by M. J. Brunner, Jun. ASME, and R. E. 
McNair, Jun. ASME, Westinghouse Elec- 
tric Corporation, Lester, Pa. 1950 ASME 
Annual Meeting paper No. 5O0—A-113 
THE basic design properties of axial- 

flow compressor blade-velocity diagrams 

are discussed with particular emphasis 
on stage efficiency and on blade loading. 

A method of predicting stage efficiency 

is presented which includes correcting a 

theoretically obtained basic efficiency 

for the various secondary losses and for 

Mach and Reynolds number. Permis- 

sible aerodynamic blade loadings are 

compared for limitations both of blade 
speed and Mach number. 

The paper points out that there is no 
universal velocity diagram which may 
be used to best advantage for all com- 
pressor applications. Each type has a 
limited range of application to which it 
it is best suited. From this discussion 
of the various blade-velocity diagrams 
emerges a definite pattern of where to 
apply each type. High-pressure-level 
regenerative power plants with inter- 
coolers will require low speed for both 
the reduction of diffusion losses and for 
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low stresses commensurate with long 
life, and these will require compressor 
blading of the high per cent reaction 
types. At the other extreme will be the 
transportation power plant. With limi- 
tations of space and weight and with in- 
creased pressure ratio they will run at 
higher speeds and will favor the sym- 
metric velocity diagram. There will 
also be intermediate conditions that will 
require compromised blading diagrams. 
As optimum efficiency conditions become 
more accurately determined, compressor 
designers will employ more complex 
velocity diagrams which vary both with 
radius and with axial position in the 
machine. With the refinements, higher 
efficiency levels and greater work per 
stage will be realized in future de- 
signs. 

The data required for the ideal design 
of axial-flow compressor blading is 
still far from complete. Both govern- 
ment agencies and private industries are 
continually searching by theory and ex- | 
periment for more complete data. Some 
of the most important problems are the 
effects of blade loading on stage ef- 
ficiency for various blade orientations, 
the variation of drag over lift coefficient 
with blade orientation in a rotating 
cascade, the accurate and complete 
evaluation of Mach number effects on" 
efficiency and stage output, and the de-' 
tail analysis of three-dimensional stage 
effects 


A General Theory of Three-Dimensional 
Flow With Subsonic and Supersonic 
Velocity in Turbomachines Having 
Arbitrary Hub and Casing Shapes— 
Parts I and II, by Chung-Hua Wu, Na- 
tional Advisory Committee for Aeronautics, 
Cleveland, Ohio. 1950 ASME Annual 
paper No. 50—A-79 (mimeco- 
graphed ). 

THIS paper, which is in two parts 
develops a general theory of steady three- 
dimensional subsonic or supersonic flow 
in turbomachines. The theory is ap- 
plicable to both irrotational and rota- 
tional flow and at design or off-design 
conditions. The solution of the prob- 
lem is made simpler by solving a com- 
bination of flows on relative stream sur- 
faces which are formed by fluid particles 
lying on circular arcs and radial or in- 
clined lines upstream of a blade row. 
The flow on such surface is mainly de- 
scribed by a nonlinear second-order 
partial-differential equation, the char- 
acteristic of which depends on the rela- 
tive magnitude of the local velocity of 
sound and a certain combination of 
velocity components. A gencral method 
of solving this equation when it is either 


elliptic or hyperbolic, by hand or auto- 
matic-machine computation, is described. 
The results obtained in applying the 
theory to a number of typical compres- 
sors and turbines indicate that the 
theory is sound and the method is 
practical. 

In the study of compressible flow in a 
single-stage axial turbine, it is found 
that: (1) Radial flow exists even in the 
free-vortex design due to the compres- 
sibility of gas, the thickness of the blade, 
and the radial twist of the blade; (2) 
for thin blades, the compressibility of 
gas and the radial twist of the blade have 
an equally important effect on the three- 
dimensional flow; (3) if the blade is 
very thick, its effect may predominate 
over the others; (4) the position where 
the radial element of the stator is chosen 
offers a practical means of controlling 
the distribution of radial twist of the 
stator and its effect on the gas flow, and 
(5) the simplified-radial-equilibrium cal- 
culation gives a lower Mach number and 
a higher angle of attack at the tip of the 
rotor, and a higher Mach number and a 
lower angle of attack at the root of the 
rotor. 

In the case of a single-stage and a seven- 
stage axial compressor based on the de- 
sign of ‘“‘symmetrical velocity dia- 
gram” at all radii, it is found that: (1) 
The variation of circulation along the 
blade span has a much more important 
effect on the three-dimensional flow than 
the effects of compressibility and radial 
twist of blade; (2) the effect of ra- 
dial twist of the blade is negligible due to 
the relatively small radial twist involved 
in this design and the small deflection of 
the compressor blading; (3) the solu- 
tion based on incompressible flow gives 
good approximate results in the stream- 
lines, and the shape of axial velocity 
profile in the radial direction, but not 
in the magnitude; (4) the simplified 
radial-equilibrium approximation gives 
a smaller radial gradient in ‘the axial 
velocity profile in front of the rotor and 
a much larger radial gradient in the 
axial velocity profile behind the rotor, 
which results in an error in the air angles 
up to three degrees at these two stations 
and in an error of much flatter radial 
variation of Mach number; (5) the 
approximate solution based on a simple 
sinusoidal curve gives very good results 
and should be good enough for ordinary 
engineering computations; and (6) 
in the case of multistage compressor, 
the meridional streamlines can be taken 
as consisting of a simple sinusoidal 
curve on a mean line which is controlled 
by the shape of the inner and outer walls, 
and the effect of the oscillatory radial 
flow is largest in the first two stages. 
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The results obtained in the case of 
mixed-flow impeller indicates that the 
method developed is particularly useful 
in analyzing the three-dimensional flow 
in such machines. Comparison of the 
theoretical three-dimensional flow ob- 
tained in this manner and detailed 
measurements obtained in experiment 
should help to ascertain the exact ex- 
tent of the viscous effect and to incor- 
porate its effect in future designs. 

In the inverse problem, it is clear 
from the analysis that in addition to the 
blade-thickness factor, only one relation 
among the fluid properties can be pre- 
scribed by the designer on the mean 
stream surface. The method should be 
very useful in designs where a certain 
thickness distribution is desired from 
strength or coolant-passage considera- 
tion. The method is particularly useful 
in designing blades for compressible 
flow in turbomachines, which have 
large variation in cither hub or casing 
radius. 
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HE January, 1951, issue of the Trans- 

actions of the ASME (available at $1 
per copy to ASME members; $1.50 to 
nonmembers) contains the following: 


TECHNICAL PAPERS 

Investigations of Axial-Flow Com- 
pressors, by J. T. Bowen, R. H. Sabersky, 
and W. D. Rannie. (49—A-102) 

Experience With Machinability Re- 
peat-Ability, by E. J. R. Hudec. (S50— 
$-2) 

A Study of Heat Developed in Cylin- 
drical Grinding, by R. E. McKee, R. S. 
Moore, and O. W. Boston. (50— 
$-11) 

Machining of Heated Metals, by E. T. 
Armstrong, A. S. Cosler, Jr., and E. F. 
Katz. (50—S-5) 

The Effect of the Cutting Fluid Upon 
Chip-Tool Interface Temperature, by 
M. C. Shaw, J. D. Pigott, and L. P. 
Richardson. (50—SA-19) 

An Analytical Evaluation of Metal- 
Cutting Temperatures, by K. J. Trigger 
and B. T. Chao. (50—SA-1) 

Residual Stresses in Machined Surfaces, 
by E. K. Henriksen. (50—SA-27) 

Propertics of Thin-Walled Curved 


Tubes of Short-Bend Radius, by T. E. 
Pardue and Irwin Vigness. (50—S-21) 
Safety Margins and Stress Levels in 
High-Temperature Equipment, by Ernest 
L. Robinson. 


(50—SA-28) 
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Oil-Shale Mining 


Comment By Puiuip B. Bucky’ 


The authors have presented a paper? of 
particular interest to the mining and 
mechanical-engineering professions, for 
they combine both to increase the pro- 
ductivity per man-day and the safety 
of underground workings. When one 
realizes that the average production rate 
per man-day in the American mines is 
6 tons and that the production rate at 
Rifle, Colo, is well over 100, an ap- 
preciation may be had of the accomplish- 
ments to date, and of the future pos- 
sibilities. 

It is felt that the title of the paper 
might better have been ‘Modern Develop- 
ments in Mining," instead of Shale 
Mining,’’ for the concepts here presented 
are applicable to the mining of any and 
all minerals. 

Mining being one of our oldest arts, 
the inertia to change is considerable. 
In the past men have learned the art from 
practical experience, and the reliance in 
some mines is still on the experience and 
judgment of the miner. Many of our 
state mining laws still rely on the judg- 
ment and experience of the mine inspector 
to determine when certain acts shall or 
shall not take place. The procedure 
presented by the authors is probably the 
first, where scientific laboratory tests, 
and special engineering planning and 
research took place before the work was 
started. While it is not specifically men- 
tioned in the paper, it is believed that 
this concept, due mainly to E. D. 
Gardner, is one of the most important 
contributions to the mining industry. 

A procedure is also presented for de- 
veloping a full-scale unit with all its 
complements for the working of an ore 
body. 

While the accomplishments of the 
unit used are relatively excellent, it is 
felt that present results are only indica- 
tive. For example, what would the 
production rate per man-day be if: 


1 Professor of Mining, School of Mines, 
Consulting Engineer. 

2“Oil-Shale Mining,” by E. D. Gardner 
and E. M. Sipprelle, Mecuantcat ENotnegr- 
1nG, vol. 72, September, 1950, pp. 701-706. 


(a) Rooms were 100 instead of 60 ft 
wide? 

(6) Shovels were § yd or more instead 
of 3? 

(c) Each haulage unit had one or more 
trailer units attached to it? 

A method of drilling and blasting 
using holes 100 ft or more in length were 
used? 


The raising of these questions which 
are a small portion of those available 
indicate the possibilities of production 
accomplishments which by comparison 
will pale those at present available. 

As one reads the paper the impact of 
science and engineering on the economics 
of production come more and more to the 
fore. Many of us would be interested 
in the logic and facts which lead to the 
conclusions : 22-ton trucks 
would be in better accord with the size 
of the shovel." ‘‘A portable air com- 


pressor has advantages over stationary 
ones." ‘‘A square mile appears to be 
a good mining unit."’ 

The writer realizes the impossibility 
of including such presentations within 
the bounds of this paper. 

The solutions which the authors. in- 
dicate as having been accomplished are, 
however, of considerable interest to the 
profession, and it is hoped will be made 
available in printed form. 

A mining person cannot help but be 
impressed by the relatively high powder 
costs when compared to the rest of the 
operating costs. These costs are about 
equal to those obtained in regular prac- 
tice. However, they indicate the im- 
portance of blasting and fragmentation 
studies in the further reduction of mining 
costs. 

To the men who have conceived and 
carried on this work, and to the U. S. 
Bureau of Mines, the country and indus- 
try may well express appreciation for 
work well done. 


Motors for Integral Mechanisms 


of the mechanism as the motor illus- 

trated on the garbage-disposal unit. 
The writer is curious as to why the 

integral-mechanism motor should be 


Comment By L. Linpgrortu, Jr.* 


The following comments and questions 
are from the point of view of a machine 
designer and mechanical engineer. 

Within the limitations defined by the 
author, the paper‘ gives a very clear and 
complete description of some of the 
electrical components available for use 
in this type of mechanism. 

One wonders why integral mechanisms 
of this type should be limited to single- 
phase 60-cycle motors. The writer's 
experience includes many cases of poly- 
phase motors used in this way. It also 
includes the use of high-frequency in- 
tegral motors, particularly in high-speed 
quills for routers and internal grinders. 
Again, why not include face and 
flange-mounted motors? Particularly in 
the machine-tool field, this type of 
motor has been used extensively and 
becomes just as much an integral part 


* Professor, Department of Mechanical 
Engineering, Iowa State College, Ames, Iowa. 
Mem. ASME. 

***Motors for Integral Mechanisms,”’ by 
T. T. Woodson, Mecuanicat ENGINEERING, 
vol. 72, August, 1950, pp. 615-628. 
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“‘safer."". The author mentions this at 
several different points in the paper but 
does not explain the term. There seems 
little reason to justify the statement that 
integral designs are better-lubricated. 
It is of course obvious that, if a design 
is to be hermetically sealed, the lubrica- 
tion must be considered carefully, but 
there is no reason why this same care 
could not be taken in standard motors. 
With the trend toward life-lubricated 
ball bearings in motors, lubrication is 
no longer a major problem. 

The major disadvantage of the inte- 
gral-mechanism motor is that it does not 
lend itself to casy change to meet the 
many different types of electric service 
in the various parts of our country. It 
is truce that a great effort has been made 
to standardize the single-phase a-c power 
lines at 110 v and 60 cycles in the homes, 
but industrial power in polyphase cir- 
cuits and d-c circuits is found in all com- 
binations of voltages and frequencies. 
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The designer of industrial equipment is, 
therefore, under a considerable handicap 
in comparison to the appliance designer 
when considering the advisability of 
using integral motor mechanisms. 


CLosurE 


Professor Linderoth is correct in point- 
ing out that machine designers, many 
times, face polyphase motors as well as 
high-frequency motors. Parenthetically, 
tace and flange-mounted motors were 
referred to in the paragraph of NEMA 
induction-motor frame sizes, page 624 of 
the August, 1950, issue of MecHanicat 
Enoineerinc. In this paper, the au- 
thor's primary intent has been to discuss 
the motor supply parts against the motor 
mounting parts. A second paper is now 
in process which will discuss the me- 
chanical considerations of integral motor 
design, these perhaps being the ones most 
needed by the machine designer. In 
terms of numbers used, however, the 
single-phase motor still has the interes 
of a wider group of engineers and de- 
signers needing this particular infor- 
mation. 

The author refers to the motor safety, 
both mechanically and electrically, sim- 
ply for the reason of the enclosure. This 
was particularly emphasized in the para- 
graph concerning hermetic mechanisms 
where by definition the enclosure is solid 
and protects the motor from externa 
damage and the operator from personal 
hazard. Most hermetic motors are pres- 
sure-lubricated and, of course, contain a 
lifetime charge of lubricant which it is 
impossible to lose, in contrast to typical 
open bearings, whether smooth or ball. 
The retention of the lubricant determines 
the life, and leakage thus has to be very 
carefully avoided. 

On the subject of electric service, the 
Edison Electric Institute reports that of 
the forty-million meters installed on 
utility systems, less than twenty-five 
thousand are for twenty-five cycles. 
Less than one per cent of the installations 
are 5O-cycle circuits. In many appli- 
cations, a 50-cycle output speed is tolera- 


ble compared to the 60-cycle speed. In | 


the balance of the cases, a 60-cycle design 
must be changed to be used on the 25, 40, 
50 or 62'/rcycle circuits remaining. 
There are appreciable d-c circuits, but 
they are primarily hotels, hospitals, and 
institutions requiring a stand-by service. 
Ic is felt that the net result is still the tre- 
mendous predominance of the 60-cycle 


power supply. 
T. T. Woopson.° 
§ Engineer, Advance Engineering, General 
Electric Company, Bridgeport, Conn. Mem. 
ASME. 
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Machines and Forestry 


Comment sy H. E. Hotman® 


This paper’ points out a number of 
fields where more efficiency and lower 
cost would be possible through the ap- 
plication of properly designed machines 
to do a larger percentage of the work. 
The author has covered a large number of 
important activities in the entire field of 
forestry and has put special emphasis on 
the need for renewing and conserving our 
timber stands through more extensive 
planting and seeding, and protection from 
fire and insects. A considerable amount 
of emphasis and study in past years has 
been devoted to the need for better fire 
protection, better insect control, and bet- 
ter harvesting techniques, which include 
the application of good forest-manage- 
ment principles. Considerable benefit 
has resulted, but there is still a long way 
to go before we have the major part of 
our forest areas under good sound prac- 
tical management programs. The job 
from here on is complicated by the fact 
that 261.4 million acres of forest land 
is owned by 4.2 million owners. This 
means that 75.8 per cent of our forest 
land is in ownership of less than an 
average per owner of 62.2 acres. 

The forest-products industries are not 
only one of the basic industry groups in 
the United States, but also one of the 
largest industry groups in the country. 
These industries are dependent upon a 
raw material that is renewable, which 
has been pointed out by the author. 
The rate of regeneration can be acceler- 
ated by applying proper cultural prac- 
tices. The cost of intensive cultural 
practices has been a limiting factor in 
many instances. The development of 
machines that will perform a larger por- 
tion of the work will reduce cost and 
bring more forest land under manage- 
ment. We should look upon the entire 
forest area of 461 million acres as a pos- 
sible market for more efficient equipment. 

Even through a considerable portion 
of our forest area is mechanized, there is 
still room for a lot of improvement, and 
in those areas where mechanization is 
woefully lacking, there is an almost 
unlimited potential market for all types 
of machines. In the writer's opinion, 
this is one of the most fertile fields and 
presents one of the most challenging 
problems to engineers of all types. The 
forest-products industries already have 

* Chief, Forest Products Division, Office of 
Domestic Commerce, U. S. Department of 
Commerce, Washington, D. C. 

7 **Machines and Forestry,’’ by A. P. Dean, 

blished in Mecuanicat Enotvesrino, for 
Reptember, 1950, pp. 727-729 and 732. 


stimulated the development of special- 
ized machines for the purpose of over- 
coming production and distribution 
problems and, as the present more availa- 
ble stands are cut, it will require the 
application of even more efficient har- 
vesting methods in order to maintain 
economical operations. The more ef- 
ficient harvesting methods are largely 
dependent upon more and better ma- 
chines. 

There is another phase of forest con- 
servation that the writer believes fits 
admirably into the whole subject of 
forest utilization and forest conservation. 
In many parts of our timbered area very 
little thought has been given to the 
potential value of sawmill waste and 
logging debris. It is true that a con- 
siderable amount of work has been done 
to determine the probable available saw- 
mill waste and logging debris that are 
developed as a result of producing a given 
amount of finished product, and also a 
considerable amount of work has been 
done to develop products that can be 
manufactured from the waste materials. 
We find ourselves in a position where we 
have a tremendous amount of potential 
raw material and a considerable amount 
of information pertaining to the potential 
end products, but we do not know enough 
about the factors which determine the 
practicability of using this abundant 
supply of raw material. We have too 
little information pertaining to the cost 
of reclaiming this waste and converting 
it to a marketable product. Here in the 
writer's opinion is one of the most fertile 
fields of endeavor for the engineers. It 
will not only challenge the ingenuity 
of the mechanical engineers, but it 
presents an equal challenge to the chemi- 
cal, civil, electrical, and other engincers 
especially trained in the problems of 
transportation. 

According to the forest Reappraisal 
Report No. 4, there was almost 3 billion 
cubic feet of logging debris not used for 
any purpose in the year 1944, for which 
we have the last figures. This converts 
into about 23 million cords of wood. 
It is coffceded that a considerable amount 
of this volume was probably unusable 
because of its size and quality and, un- 
questionably, a large volume was un- 
usable by virtue of the fact that it was 
not located within economic distance 
of a converting plant. We need to know 
what economic factors control, and how 
the economic limits can be extended. 

The development of better reclamation 
techniques unquestionably would make 
it possible to use tremendous volumes of 
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this type of raw material in the manu- 
facture of many of our products which 
now depend on the cutting of standing 
timber. The writer distinctly remembers 
a number of years back, when he first 
went to the Pacific Northwest there was 
practically no effort made to reclaim 
either the logging debris or the sawmill 
waste. The price of timber was such 
that it was not economically possible 
to handle timber of very low quality. 
However, the economic situation has 
entirely changed. We now find that a 
large number of operators in the Pacific 
Northwest, Lake States, in parts of the 
South, New England, and other areas 
are finding it economically advantageous 
to utilize large volumes of what used to 
be completely waste material. This was 
made possible because of improved ma- 
chines. 

About a year ago the president of one 
of the large pulp mills on the Pacific 
Coast told the writer that when they 
built the plant they purchased enough 
timberland to support the plant at full 
capacity for a period of 50 years. The 
development of new machines has made 
it possible for this mill to use a considera- 
ble quantity of logging debris and saw- 
mill waste in their pulping processes 
and, as a result, the company has been 
able to extend its life period to 75 years 
without buying another acre of timber- 
land. The development of better trans- 
portation machinery, machines that can 
be used in the various phases of collec- 
tion, and better machines for converting 
the waste material to a finished product 
are needed by every timberland owner 
and every producer of forest products. 


ComMENT By L. C, 


We should not try to have fire ap- 
paratus which is self-contained and used 
exclusively for fire fighting, as it is too 
expensive for the work it has to do. 
Being human, we hate to spend money 
when we are not sure it will be used. 

In the forest fires that swept the coun- 
tryside in Maine a few years ago, lumber 
companies, local and national agencies, 
were crying for fire-fighting equipment 
with which to combat the flames. Oil 
trucks were converted to water wagons. 
All pumpers worked until they broke 
down, and all to little avail. The 
trouble was that there were just not 
enough pieces of equipment that could 
be converted on the spot, and there 
were not enough people who knew how 
to fight a forest fire. 

What the writer would suggest is a 

* Equipment and Operation Section, Ameri- 
Associations, Inc., Washington, 


fire pump which can be mounted on 
the front of any logging truck, so all 
that is standing by when there is no 
fire is just the pump and not a whole 
fire unit, complete with engine, or even 
a whole fire truck. This also allows the 
pump to be removed from one logging 
truck and coupled to another in a few 
minutes if the first truck breaks down, 
while pumping. Fire-fighting equip- 
ment should be an auxiliary unit oper- 
ated in conjunction with revenue ve- 
hicles, and not something resurrected 
from the dead when trouble develops. 
In addition having many of this type of 
simple units available makes it possible 
for personnel to become familiar with it, 
so they can use it when the need arises. 

There is a crying need for the training 
of the logging personnel in fire-fighting 
techniques. This will mean as much as 
equipment when the woods are ablaze. 
For example, in the Maine conflagration, 
when the oil trucks were made available 
to the fire fighters, for hauling water 
the writer saw many of them with the 
truck alongside the streams contem- 
plating how they would get the water 
out of the river and into the tanks, 
merely because no provisions had ever 
been thought out before the emergency 
arose. 

While on the subject of fire apparatus, 
it may be said that the fire pump also 
could be designed to work a spray rig 
used to combat insects and organic tree 
damage. 

With the advances in cross-country 
vehicles recently being tested by the 
Army, where the tracks have been re- 
placed with multiple axles with low- 
pressure tires, there might be advantages 
in this type of vehicle which could go 
almost anywhere, a tractor can now be 
loaded to capacity, and drive directly 
to the mills. This would eliminate the 
costly yarding of logs with track-type 
tractors, and then reloading onto con- 
ventional trucks for the trip to the mills. 
Frankly, there would seem to be no 
reason why the logging trucks must be 
a counterpart of the highway vehicle 
when it would do a better job if designed 
strictly for the work it has to do. 

We in the highway transportation 
industry started off to build a transporta- 
tion network 30 years ago working 
with mechanized equipment designed 
around horse-cart ideas. We didn't 
like what we had, and we were quick 
to tell the manufacturers about it, and, 
in the course of events, we soon had 
vehicles available to us much more to 
our liking. The fight is not over yet, 
and the truck manufacturers will be 
quick to tell you that association-wise 
we keep them acquainted with the short- 
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comings of their units. Do not mis- 
understand me, this criticism is almost 
invariably welcomed by the manufac- 
turers, and they strive to give us what 
we want. The result has been most 
gratifying, as evidenced by the advances 
made in highway vehicles in recent years. 

Paralleling this program, it is suggested 
that a logging-industry equipment com- 
mittee be formed, which could draft the 
requirements into specific requests and 
present them to equipment manufacturers. 
This is the course we at ATA have fol- 
lowed. A point to keep in mind when 
this type of meeting is afoot is to work 
in some standardization at the same 
time, for, no doubt, the lack of stand- 
ardization is the plague of the logging 
industry as it is of ours. 

In the writer's lifetime, horses were 
the principal means of logging power in 
the New Hampshire woods, when the 
West was using Diesel engines. South- 
ern pulpwood was coming out on cor- 
duroy roads in 1'/rton trucks when the 
West was rolling out 100,000-lb loads on 
their own roads at 30 mph. Again, 
forgive the comparison of logging with 
highway trucking, but it should be 
pointed out that many of our so-called 
“‘new'’ ideas regarding trucks here in 
the East have been practiced for years 
in the West; Diesel engines, multiple 
axles, truck full-trailer trains, and light- 
weight construction, to mention only 
a few items, which have drifted East 
from the Coast. 

So, in logging here in the East, do 
not hesitate to realize the economy of 
big units, Diesel power, mechanized 
loading, and the like. It has paid off 
elsewhere, and it is undoubtedly coming 
here to a fuller extent than is presently 


practiced. 
AvutHor’s CLosurE 


Mr. Holman's comments are most ap- 
propriate. They call attention to an 
aspect of mechanized forestry which, 
although omitted from specific mention 
by the author, is acknowledged to be of 
utmost importance in making forestry 


Reclaiming the waste that occurs at 
the stump, during logging operations 
and at the sawmill is, indeed, essential 
if we are to obtain the maximum yield 
from our forests in terms of both national 
wealth and owner profits. 

As suggested by the author, converting 
the waste resulting from present-day 
harvesting and milling practice into 
useful wood products is a challenge to 
many branches of the engineering profes- 
sion. Meanwhile, any development 
which will increase the return from the 
forest or the woodiot will create greater 
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incentives for better management of our 
timber stands. 

Mr. Kibbee makes a timely point in 
reminding us to keep after the develop- 
ment of forest-fire control and log-trans- 
portation equipment. He offers some 
good leads for improving these types of 
forestry machines. 

We shall also be wise to heed his im- 


To tHe Eprror: 

You will be interested to know that the 
undergraduate student has a real interest 
in assuming civic responsibility, not 
after he has finished his college education 
but as a part of the training in com- 
munity service along with his college 
work. 

On Nov. 24, 1950, at the National 
Interfraternity Conference, I had the 
privilege of leading a discussion on the 
subject of fraternity participation in. 
community affairs. I expected a handful) 
of undergraduates in attendance, luke- 
warm to the subject. I am pleased to 
say that about sixty men attended; they 
stayed for two hours, and almost every 
man made some contribution to the dis- 
cussion. We ran overtime and it was 
difficult to end the meeting. 

The underlying philosophy of such 
participation was based on the idea that 
college education is not just a prepara- 
tion for life, it is life, and the student 
should be a part of the local community 
when he is away from home, since he can- 
not carry civic responsibility at home. 
Frank recognition was made of the fact 
that in our society much useful work is 
done by volunteer workers in the com- 
munity, and the student who gets into 
such work is learning to serve society 
and continuing his training in a sort of 
apprenticeship capacity for more valua- 
ble service later. While some students 
looked upon such activities as a means of 
creating good public relations, the 
majority were concerned for the work it- 
self and regarded the public-relations as- 
pect as a by-product. 

The type of work which students are 
doing in college communities is ex- 
tremely varied. Among the important 
activities mentioned, the following ap- 
peared to be indicative of the whole 
scope of community participation: 

Some students are doing volunteer 
work in hospitals, especially where an 
epidemic prevails; others are working 
with the local Red Cross; and others are 
taking the responsibility for the main- 
tenance of a blood bank in the local hos- 
pitals. 


plied advice to avoid being bound by 
familiar or conventional types of equip- 
ment and his suggestions for keeping 
ourselves acquainted with developments 
throughout the country. 

A. P. Dean.® 


* Chief, Division of Engineering, Forest 
Service, U. S. Depart 
Washington, D. C. 


ment of Agriculture, 


Students in Community Affaits 


On some college campuses, fraternities, 
or groups of students have a program for 
delinquent children who have been 
before the courts, and students are try- 
ing to re-orient the activities of these 
children. Another form of activity is 
in the local churches, where they are 
carrying responsibilities for both the 
spiritual and humanitarian work of the 
local congregations. 

Some fraternities are making “‘junior 
pledges’’ of neighborhood boys and 
providing a program of activities for 
them throughout the year. Another 
type of activity consists in the support 
of cultural projects, such as art exhibits 
and symphonic music. 

Students with an interest in political 
life have engaged in nonpolitical ac- 
tivity getting voters to register. 

This is far from a complete listing, 


- -but it will serve to illustrate the many 


means which students use to increase 
their proficiency in civic life. It was a 
refreshing experience and it indicates 
that the American college student is 
interested in more than studies, sports, 
and a good time. 

Frank R. Hunt.” 


Standards for Lantern Slides 


To THe Eprror: 

Your editorials entitled ‘Lantern 
Slides’ and “‘The End Crowns All," 
Mecnanicat ENGINEERING, vol. 72, 
June, 1950, p. 454, are of interest to the 
present American Standards Association 
Sectional Committee Z15 inasmuch as one 
of its subcommittees is entitled Z15.1, 
“Engineering and Scientific Charts for 
Lantern Slides,’’ and another is entitled 
Z15.3, “Engineering and Scientific 
Graphs for Publications.’’ Both these 
Standards are currently under revision, 
due to the concurrence of the Sectional 
Committee with the views so well ex- 
pressed in your articles. A letter to the 
editor entitled ‘‘Lantern Slides,’ in 
your September issue, p. 752, shows, how- 


Dean of Students, Lafayette College, 
Easton, Pa. 
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ever, that a misinterpretation of the first 
two articles is easily made, obscuring the 
face that the independent Standard does 
exist for ‘Lantern Slides."" The emi- 
nence of the personnel of these subcom- 
mittees gives promise of fine revisions 
and should help bring forth this much 
desired improvement in lantern slides 
and graphs for publication. 

Dovuctas P. Apams"! 


Ernest John Sweetland 


To THe Epitor: 

Ernest John Sweetland, who was born 
in Carson City, Nev., May 26, 1880, 
died in San Francisco, Calif., Nov. 15, 
1950. 

Instinctively, he had an extraordinary 
faculty for the creation of things me- 
chanical and was endowed with the mind 
of inventive genius. 

His first achievement, which brought 
him outstanding success, was the Sweet- 
land filter press which he patented Nov. 
7, 1916. The Sweetland filter revolu- 
tionized the filtration process in the 
sugar-refining industry and since its 
universal acceptance throughout the 
world no substitute or modified filter 
has taken its place in this all-important 
industrial process. 

His world-renowned invention of the 
Purolator for filtering the oil in auto- 
mobiles has been universally adopted 
and used since 1925 in the automotive 
industry. 

In 1933 Mr. Sweetland sustained criti- 
cal injuries in an automobile accident 
while on a trip to the High Sierras to 
inspect a camp site for the Boy Scouts 
Organization of Piedmont, Calif., where 
he had resided since 1928. While in the 
plaster cast which enveloped his body 
and legs, he invented and patented a 
hot-air drier to quickly dry plaster 
casts on persons. Also, at that time he 
invented and patented a hot-air method 
of treating patients in ‘“‘shock’’ by 
heating the entire body placed in a tent 
over the bed. Other inventions for hos- 
pital use, including a very recent one of a 
hospital bed, cover a long list of such 
inventions to relieve suffering human- 
ity. 

After patenting the filter press, Mr. 
Sweetland founded the United Filter 
Company, New York and Hazleton, Pa., 
to produce and market his invention. 
Its novel features and usefulness in and 
by the sugar and other industries brought 
him world fame as an inventor, success 
financially, and high engineering and 
scientific recognition. 


— ASA Sectional Committee, 
15. 
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The Franklin Institute of the State of 
Pennsylvania (Philadelphia) awarded 
him in 1918 the John Scott Legacy Medal 
and Premium ‘‘For the Promotion of 
the Mechanic Arts,"’ particularly for the 
development of the Sweetland filter 
press. 

Also he was awarded a certificate by 
the National Association of Manu- 
facturers ‘‘In recognition of distinguished 
achievement in the field of science and 
invention" in February, 1940. 

Mr. Sweetland’s instinctive sense of 
things mechanical and his inherent me- 
chanical ingenuity places him high in 


the long list of successful inventors of the 
United States and the world. He suc- 
cessfully patented some forty mechanical 
devices. He most fittingly held the 
classification of ‘‘Inventor’’ in the Rotary 
Club of San Francisco since 1929, and 
previously was a member of the Rotary 
Club of Hazleton, Pa. He continued his 
interest in his inventions and the de- 
velopment of his ideas, up to the very 
last. 

In his passing the world has lost a 
great inventor, engineer, and scientist. 
Those who had the privilege of knowing 
him highly prized the warmth of his 
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friendship and they will ever cherish his 
memory. 

Mr. Sweetland became a member of 
The American Society of Mechanical 
Engineers in 1917. 

Mr, Sweetland is survived by his 
widow, Mrs. Nellie R. Sweetland, 
three daughters, three sons, and thirteen 
grandchildren. A forth son (‘‘Ted’’) 
lost his life in World War II. Two sur- 


viving sons, Ernest J., Jr., and Eugene D. 
belong to the ASME. 
Warren H. McBrype.'* 


12 Past-president, ASME, San Francisco, 
Calif. 
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The Properties of Metallic Materials at Low 


Temperatures 


Tue Properties or MaTERIALs AT 
Low Temperatures. Vol.1. By P. Lither- 
land Teed. John Wiley and Sons, Inc., New 
York, N. Y., and Butler and Tanner, Ltd., 
Frome and London, England, 1950. Cloth, 
5'/2 X 8/2 in., tables, figs., index, viii 
and 222 pp., $3.50. 


Reviewep By Irvinc Roserts! 


N RECENT years, the problem of 

choosing materials of construction 
for low-temperature service has become 
one of major importance, primarily be- 
cause of the development of large-scale 
process plants which operate at tem- 
peratures as low as minus 340 F. These 
plants involve both stationary and mov- 
ing types of low-temperature equipment, 
each presenting an individual materials 
problem, and requiring, for the availa- 
ble metals, a knowledge of their im- 
portant mechanical properties such as 
impact strength, limiting fatigue stress, 
yield stress, ductility, and stability 
under temperature and stress variations. 

This book, the first in the field, is a 
collection and a critical appraisal of the 
available data up to 1948 on the more 
important metals. Chapters 1 and 2 
give a thought-provoking introduction 
to the subject. Chapter 3 is devoted to 
aluminum and its alloys. Chapter 4 
covers all properties of ferrous alloys 
with the exception of impact, and chap- 
ters 5 and 6 cover the impact properties 
of carbon steel and alloy steels, respec- 

1 Consulting Engineer, Elliott Com 
Jeannette, Mem. ASME. 


tively, including the propertics of welded 
joints. Chapter 7 deals with magnesium 
alloys, and chapter 8 with copper and 
copper alloys. Chapter 9 is devoted to 
the properties of nickel, zinc, tin, lead, 
and their alloys. Chapter 10, a short 
concluding chapter, is followed by a 
detailed subject index, and by an index 
of alloys with numerical designation. 

The author has done an excellent job 
of organizing the data and presenting 
them clearly in tabular form. Any 
property of a particular metal or alloy 
can be found with ease, and a reference 
to the original source is given with each 
item. The task of evaluating the data 
is a difficult one, not only because of the 
scarcity of results, but also because of 
the conflicting results in many cases. 
The author discusses the data with cau- 
tion, and his conclusions are well con- 
sidered and conservative. The numer- 
ous inadequacies in the data are pointed 
out, showing the need for further re- 
search in this field. The style is infor- 
mal, and makes for easy reading. 

This reviewer found the chapters on 
the impact properties of carbon steel 
and of the ferrous alloys particularly 
enlightening. These chapters should be 
required reading for those who insist 
on any arbitrary value of impact energy 
as an acceptance test of a metal. Much 
remains to be done to determine the sig- 
nificance of impact tests at low tem- 
peratures. The reviewer was disap- 
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cieties Library, 29 West 39th St., New 
York 18, N. Y. } 


pointed to find no mention of the proper- 
ties of cast iron, a widely used engincer- 
ing material, even at low temperatures. 
It is unfortunate that, while the book 
was written in 1948, it was not published 
until 1950. During the past two years 
many papers have appeared which, 
although not in conflict with the gen- 
eralizations of the author, add con- 
siderably to our fund of information on 
this subject. In addition, some in- 
convenience may be felt by American 
readers as a result of the fact that the 
book was written according to English 
conventions. Stresses are expressed in 
long tons (2240 Ib) per square inch, 
temperatures in degrees Centigrade, and 
in most cases, the American designations 
of ferrous alloys (SAE or AISI numbers) 
are absent. However, these disadvan- 
tages are minor when compared with the 
value of having the information in this 
field logically collected in one reference 
work. This book is highly recom- 
mended to designers of low-temperature 
equipment and to metallurgists alike. 
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Treatise oN Powper Metatturcy. Vol. 2, 
Applied and Physical Powder eer 
By Claus G. Goetzel. Interscience Publis 
ers, Led., London, England, 1950. Cloth, 
5°/4 X 9 in., tables 83-285, figs. 301-628, 
author and subject indexes, xviii and 910 
pp., $18. 

Reviewep sy A. J. LancuamMer* 


HIS book by Dr. Claus G. Goetzel is 

an outstanding literary composition 
on the subject. It will make an excel- 
lent textbook, and serve similarly for 
the purpose of review by engineers, and 
for their guidance in fields other than 
the particular one in which they may 
be engaged 

The subject is covered in a broad, yes, 
very broad, manner. Thus the metals 
and alloys treated range from refrac- 
tory metals to hard metals, electrical 
materials, magnetic materials, ferrous ma- 
terials, nonferrous materials, porous 
products, friction products, and a num- 
ber of miscellaneous products. In each 
case the author treats the individual sub-{ 
ject in detail through raw materials and 
their fabrication, also the production of 
the unit or part, and the end use. Raw 
materials, that is, the manufacture of the 
powder and subsequent treatment is out- 
lined. Similarly, the sequence of opera- 
tion for manufacturing a part of powder 
metal is described along with comments 
regarding the types and characteristics of 
the machinery and equipment involved. 

There is a fine mixture of practical 
and theoretical considerations. More- 
over, the work of research by competent 
authorities is treated in considerable de- 
tail, accompanied by charts, photographs, 
and the author's comments, with full 
credit to the responsible parties. 

The theoretical aspect of sintering is 
well covered, and the theories of promi- 
nent investigators listed and discussed. 
Dr. Goetzel points out that in spite of 
existing theoretical data, powder metal- 
lurgy was fairly dormant until the twen- 
ties. Thisiscorrect, but it is the writer's 
observation that progress intitiated at 
that time was not based primarily upon 
theories, but rather upon practical work 
and experiments conducted along the 
lines of Hatfield and F.W. Taylor. This, 
in the writer's opinion, is important be- 
Cause it points the way to the solution of 
problems on the part of students and 
engineers when their particular problem 
cannot be solved by reference to text- 
books or pertinent literature. 

Dr. Goetzel, in this book, treats the 
fundamentals and generalities very well 
indeed, and devotes time and space in the 
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Treatise on Powder Metallurgy 


interest of clarification and proper ¢mpha- 
sis. 

Under the author's paragraph ‘‘Quali- 
tative Evaluation’’ might have been in- 
cluded variation in results achieved when 
powders of different manufacturers and/or 
different processes are involved. This is 
quite appreciable, for example, in the 
case of copper powder and iron powder, 
and must be weighed. 

In depicting the future of powder 
metallurgy, the author is, in the writer's 
opinion, too conservative. The state- 
ment, too, that the cost of raw materials 
is the prime deterring factor may be 
modified. In the writer's opinion, there 
ranks first of all, the matter of quality, in 
the raw matcrials or powders. Price will 
take care of itself as manufacturing costs 
are decreased through volume once a 
good powder is achieved. 

What is a good powder? A good pow- 
der is one that not only meets the physi- 
cal or other required properties, but also 
permits setting up a briquetting press as 
one would set up, for example, a milling 
machine, planer, gear cutter, or any ma- 
chine tool for straight and forward pro- 
duction. 

The author's style is clear and clean 
cut, making for easy reading. Details are 
included, but not too many. His ap- 
proach is direct, and the sequence is logi- 
cat. Statements and conclusions are 
positive wherever merited. A big task 
well done. 
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Enoineerinc Hyprautics, Proceedings of 
the Fourth Hydraulics Conference, Iowa In- 
stitute of Hydraulic Research, June 12-15, 
1949. Edited by H. Rouse. John Wiley & 
Sons, Inc., New York, N. Y.; Chapman & 
Hall, Led., London, England, 1950. Linen, 
6 X 91/4 in., 1039 pp., diagrams, charts, 
maps, tables, $15. This comprehensive refer- 
ence work, written by selected authorities, 
constitutes the official proceedings of the 
Fourth Hydraulics Conference, held in 1949. 
Fundamental principles are emphasized 
throughout the thirteen chapters that deal 
with the principles of flow: hydraulic simili- 
tude, flow measurement, hydrology, flow of 
underground water, steady and unsteady flow 
in closed and open systems, flood routing, wave 
motion, sediment transportation, and hydrau- 
lic machinery. The Appendix contains a list 
of symbols, dimensional considerations, and 
the properties of common fluids. 


Founpations or By A. M. 
Kuethe and J. BD. Schetzer. John Wiley & 
Sons, Inc., New York, N. ¥.; Chapman & 
Hall, Led., London, England, 1950. Linen, 
6 X 9'/, in., 374 pp., illus., diagrams, charts, 
tables, $5.75. Stressing an understanding of 
basic concepts, this book treats perfect, 
viscous and compressible-fluid-flow theory 
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with applications to problems in aeronautics 
and ps fields of engineering. Among the 
topics discussed are chio-aistoll and finite 
wing theory, one-dimensional flow, flow 
around wings, shock waves, laminar and 
turbulent boundary layers, turbulence and 
transition. No previous knowledge of aero- 
dynamics is assumed, but undergraduate 
physics and mathematics through advanced 
calculus are required. Problems are grouped 
in sections at the end of the text. 


Hicu-Sreep Digser Enoines. By P. M. 
Heldt. Sixth edition. P.M. Heldt, Nyack, 
New York, N. Y., 1950. Linen, $'/4 X 8'/2 
in., 500 pp., illus., diagrams, charts, tables, 
$6. The theory, design, application, opera- 
tion, and maintenance of t-apued Diesel 
engines are presented, including material on 
the two-stroke engine, recently developed 
fuels, cold starting, and gas turbines. Graphs 
and section drawings are extensively used to 
illustrate the many details brought out in the 
text. An appendix is added to this edition 
which contains brief statistics of engine pro- 
duction, an outline of progress in the various 
ficlds of application, digests of engineering 
papers on Diesel topics, and brief descriptions 
of recent industrial products. 


Martuematicat Tugory or Prasticiry. By 
R. Hill. Oxford University Press, New York, 
N. Y.; Clarendon Press, Oxford, England, 
1950. Fabrikoid, 6 X 9'/2 in., 356 pp., dia- 
eo. charts, tables, $7. Serving as an intro- 

uction to the subject for engineers and ap- 

plied mathematicians, this book presents 
selected topics on the theory of plasticity and 
its applications. Stress-strain relations, laws 
of yielding and work-hardening, and extremum 
and uniqueness theorems are developed sys- 
tematically, with particular attention given 
to the physical basis. Several chapters are 
devoted to analyses of the stresses and strains 
in technological processes. 


Mecuanicat Enoingertnc Lasoratory. 
By C. W. Messersmith and C. F. Warner. 
John Wiley & Sons, Inc., New York, N. Y.; 
Chapman & Hall, Ltd., London, England, 
1950. Paper, 8'/4 X 11'/, in., 160 pp., illus., 
diagrams, charts, $3.50. In preparing this 
laboratory manual, the material usually 
covered in thermodynamics and heat-power 
engineering textbooks has been omitted wher- 
ever possible. Experiments described include 
the following: measurements of temperature, 
power, and so on; determinations of certain 
properties or characteristics of materials; tests 
on types of mechanical-engineering equipment 

“pumps, steam generators, and engines. The 
experiments are so arranged that the student 
must use a certain amount of initiative in the 
setup and operation, having been given the 
necessary basic information. 


Mecuanics or Derormasie Bopies. By A. 
Sommerfeld, translated from the second Ger- 
man edition by G. Kuerti. Academic Press, 
New York, N. Y., 1950. Linen, 6 X 91/4 in., 
396 pp., illus., diagrams, $6.60. Based on the 
second German edition, this book is an Eng- 
lish translation of volume two of a six-volume 
set. It deals with the mechanics of systems 
with an infinite number of degrees of freedom. 
Partial differential equations, vector analysis, 
and the fundamentals of tensor analysis are 
used in the mathematical methods developed 
in the text. Problems are collected at the 
end of the volume. 


Mopern HEATING AND 
VENTILATING. By H. Carrier, R. E. 
Cherne, and W. A. Grant. Second edition. 
Pitman Publishing Corporation, New York. 
N. Y.; Toronto, ew London, England, 
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1950. Linen, 7 X 10'/, in., 574 pp., illus., 
diagrams, charts, tables, $10. Providing a 
comprehensive treatment of the whole field, 
this book applies existing theory to actual 
practice in che industry. The second edition 
contains new material in the chapters on esti- 
mating, oil-burner applications, panel heating, 
air cleaning and purification, cooling coils, 
central conditioning systems, and automatic 
control. The section on psychrometrics is 
entirely rewritten, and new data have been 
added on the subject of comfort. Special 
topics, such as the economics of heating and 
conditioning systems and the control of noise 
and vibration, are also dealt with. 


Paper AnD Mitt Catatooue, Engineer- 
ing Handbook, 1950-51, 27th annual aes, 
compiled by H. E. Weston. Fritz Publica- 
tions, Chicago Ill., 1950. Stiff paper, 8'/2 X 
1l in., 524 pp., illus., diagrams, charts, 
tables, gratis to those interested in the paper 
industry. The Buyers’ Service Section of this 
annual publication contains a classified index 
of sources of equipment and supplies for pulp 
and paper mills, including a separate listing of 
chemicals and dyestuffs, provides an index of 
trade names, onl gives the addresses of supply 
firms. There is also a section containing 
condensed manufacturers’ catalogs, a 124-pa, 
handbook section of useful information, ho 
directory of institutions teaching pulp and 
paper manufacture. 


Parincipces or Scientiric Reszarcu. By P. 
Freedman. Public Affairs Press, Washington, 
D. C., 1950. Cloth, 5'/2 X 8%/4 in., 222 pp., 
diagrams, charts, tables, $3.25. The history, 
Psychology, lanning, organiza- 
tion, and usefully applicable techniques of sci- 
entific research are discussed for the benefit 
of those entering, or concerned with, this 
important field. Examples are given in the 
last few chapters of the proper approach to a 
research problem in order to achieve optimum 
results for a minimum of time and effort ex- 
pended. 


Ratmtway Track. By K. F. Antia. Second 
edition. New Book Company, Ltd., Bom- 
bay, India, 1949. Cloth, $*/4 X 9 in., 416 
pp., illus., diagrams, charts, tables, apply for 

ice. Of value as a text to students and as a 
reference manual for railway-track specialists, 
this book considers various aspects of the 
subject with emphasis on methods practiced 
in India. It is divided into four parts, dealin 
respectively with (1) materials, design, an 
layout, (2) construction, maintenance, and 
renewal, (3) related topics such as bridge 
maintenance and signaling and interlocking, 
(4) technical-data appendixes. Track stresses 
are dealt with in a special chapter. 


RerriGeration Enoingerinc. By H. J. 
Macintire and F. W. Hutchinson. Second 
edition. John Wiley & Sons, Inc., New York, 
N. Y.; Chapman & Hall, Led., London, Eng- 
land, 1950. Linen, 6 X 9'/, in., 610 pp., illus., 
diagrams, charts, tables, $6.50. This re- 
vised, modernized, and expanded edition pro- 
vides basic data on the essential principles of 
refrigeration, and includes recent advances in 
commercial machinery. Eight new chapters, 
over 70 illustrative figures, more than 30 full- 
pase graphical solutions, and 160 new prob- 
ems are provided. The new material covers 
the topics of reversed-cycle theory, analysis 
of transient phenomena, the heat pump, and 
radiation effects in determination of equilib- 
rium cold-storage temperature. 

REGISTRIERINSTRUMENTE. By A. Palm. 
Springer-Verlag, Berlin, Gottingen, Heidel- 
berg, Germany, 1950. Fabrikoid, 6'/4 X 


9/4 in., 1950. 220 pp., illus., diagrams, 
charts, tables, 19.50 . This book is a 
survey of recording instruments used in sci- 
ence and industry. It covers instruments with 
typical or special properties and those of com- 


_mercial importance. The first part is devoted 


to a general consideration of registering or 
tracing means, methods, and driving mecha- 
nisms. Mechanical, electrical, and optical 
methods of measurement are then discussed 
with at least one instrument of each type de- 
scribed. The uses of various instruments are 
also considered. 


SeLection aND Harpeninc or Toor Streets. 
By L. H. Seabright. McGraw-Hill Book Co., 
Inc., New York, N. Y.; Toronto, Canada; 
London, England, 1950. Linen, 6 X 9'/,in., 
263 pp., illus., charts, tables, $5. Of interest 
to metallurgists, tool designers, and heat- 
treaters, this book classifies all standard tool 
steels produced by companies in the United 
States and Canada into logical groups based 
on their properties and performance. Follow- 
ing an eiioaien chapter, in which the tool 
steels are classified, there are three main sec- 
tions on water-hardening steels, oil and air- 
hardening steels, and high-speed and hot-work 
steels. Each part is then subdivided into 
specific groups according to composition and 
use. 


Symposium on Tursine Orrs. (Special Tech- 
nical Publication No. 105.) American So- 
ciety for Testing Material$, Philadelphia, Pa., 
1950. Paper, 6 X 9 in., 52 pp., illus., dia- 
grams, charts, tables, $1.50. Fie four tech- 
nical papers in this symposium present a re- 
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view of progress in connection with lubrica- 
tion problems of gas-turbine equipment, 
steam-turbine sets, industrial turbines, and 
marine-turbine propulsion equipment. Con- 
siderable attention is paid to inhibited turbine 
oils. 


Tueory or THE INTERIOR Baxuistics or Guns. 
By J. Corner. John Wiley & Sons, Inc., New 
York, N. Y.; Chapman & Hall, Led., London, 
England, 1950. Linen, 6 X 91/4 in., 443 pp., 
illus., diagrams, charts, tables, $8. FR 
book is devoted to theoretical techniques used 
in the study of the phenomena that occur inside 
a gun or that are closely associated with it. 
Gun propellants, and simple and advanced 
ballistic methods are discussed. Similarity 
relations and optimum problems, the interior 
ballistics of leaking guns, some special types 
of guns, the hydrodynamic problems of interior 
ballistics, and heat transfer to gun barrels are 
among the special topics considered. 


Toot EncineerinG, Analysis and Procedure. 
By L. E. Doyle. Prentice-Hall, Inc., New 
York, N. Y., 1950. Linen, 53/4 X 8%/4 in., 
499 pp., illus., diagrams, charts, tables, $6.35. 
Beginning with a discussion of the nature and 
scope of tool engineering, this book covers the 
diverse aspects of the current duties, responsi- 
bilities, and procedures of the tool engineer. 
Economic principles, estimating, planning, 
manufacturing and dimensioning principles, 

‘ocess operations, layout, tool design, and 

andling are covered in detail as major factors 
in the solution of problems that arise in tooling 
tor efficient production. Practical examples 
and review questions are provided. 


Interpretations 
HE Boiler Code Committee meets 
monthly to consider ‘‘Cases’’ where 
users have found difficultly in interpreting 
the Code. These pass through the fol- 
lowing procedure: (1) Inquiries are sub- 
mitted by letter to the Secretary of the 
Boiler Code Committee, ASME, 29 West 
39th Street, New York 18, N. Y.; (2) 
Copies are distributed to Committee 
members for study; (3) At the next Com- 
mittee meeting interpretations are formu- 
lated to be submitted tc the ASME 
Board on Codes and Standards, author- 
ized by the Council of the Society to pass 
upon them; (4) They are submitted to 
the Board for action; (5) Those ap- 
proved are sent to the inquirers and are 
published in Mechanica, ENGINEERING. 
The following Case Interpretations were 
formulated at the Committee mecting 
November 3, 1950, and approved by the 
Board December 29, 1950. 
*Case No. 941 (Reopenep) 
(Special Ruling) 

In third line of the inquiry after Par. 
U-68 add ‘‘or U-200."" In fifth line of 

pao to Unfired Pressure Vessels, 1949 
only. 
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the inquiry change ‘‘A.S.T.M. Specifica- 
tion A 204-38" to’ Specification SA 204- 
49T.”” 

In fifth line of the reply after Par. U-68 
add ‘‘or U-200."" 


Case No. 1068 (Reopenep) 
(Special Ruling) 


In the reply, in the second item of the 
table, “A 133°’ should be changed to 

Case No. 1117 
(Interpretation of Par. U-17(a)) 

Inquiry: The 1950 Edition of the Un- 
fired Pressure Vessels Code has been re- 
vised to require for unfired steam boilers 
a minimum thickness of '/, in. Is this 
requirement applicable to unfired steam 
boilers built under the 1949 Edition of 
the Unfired Pressure Vessels Code? 

Reply: It is the opinion of the Com- 
mittee that the minimum thickness for 
unfired steam boilers required by the 
1950 Edition of the Unfired Pressure 
Vessels Code should also be required by 


the 1949 Edition and to make ir clear. 


Par. U-17(a) should be revised to read: 
U-17(a) For all unfired pressure ves-. 
sels, except unfired steam boilers, the 
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minimum thickness of shell plates, 
heads, or dome plates, after flanging, 
shall be */32 in. for welded construction, 
except that for riveted construction the 
minimum thickness shall be %/1¢ in. 
For unfired steam boilers the minimum 
thickness of shell plates, heads, or dome 
plates after forming shall be '/, in. 
Vessels which are of a size that will not 
hold their shape without additional] 
support must be provided with stiffeners 
so designed as to prevent distortion due 
to their own weight and/or to influences 
causing stresses other than those due to 
internal pressure 

(See Proposed Revision under Unfired 
Pressure Vessels 1949.) 

Case No. 1119 
(Special Ruling) 

Inquiry: May 18 per cent Cr—8 per 
cent Ni stainless steel which is stabilized 
with columbium plus tantalum be used 
under Code rules which are applicable 
to the use of stainless steel of Type 347? 

Reply: It is the opinion of the Com-! 
mittee that 18 per cent Cr—8 per cent Ni 
stainless stcel which is stabilized with 
columbium plus tantalum may be used 
under the Code rules which are applicable 
to the use of Type 347 steel with the 
following restrictions: 

1. Material—The material shall con-, 
form to an approved specification and ~ 
grade covering Type 347 alloy steel, 
except that the chemical composition 
shall be modified as follows: 
determination not re 

quired 
Columbium plus {1.25% max 

tantalum {10 X carbon content 

min 


Columbium..... 


2. Working stresses shall be the same 

as those for Type 347 stainless steel 
Case No. 1120 
(Special Ruling) 

Inquiry: 1s it permissible for welded 
construction under Sections I and VIII 
of the Code to use alloy steel plates con- 
taining 2'/4 per cent Cr and 1 per cent Mo 
which corresponds to Spec. SA-213, 
Grade T-22? Spec. SA-213 is a specifica- 
tion for boiler and superheater tubes and 
there is no ASTM or ASME specification 
covering this material in the form of 
plate. 

Reply: It is the opinion of the Com- 
mittee that the intent of the Code will 
be met by using alloy steel plates which 
conform to the chemical and physical 
requirements and allowable stresses, of 
Spec. SA-213, Grade T-22, and which 
otherwise conform to Spec. SA-301. 


These alloy steel plates will be- classed 


in Number 5—''O"’ Number 1 of 
Table Q-5 in Section IX. 
Case No. 1121 
CInterpretation of Table P-5) 

Inquiry: Under Footnote 2 of Table 
P-2 is a provision that stresses for tubes 
designed in accordance with Formula C 
shall be taken from Table P-5 at a tem- 
perature of not less than 750 F. Where 
boiler tubes are so located that operating 
temperatures will not exceed 650 F and 
are not in contact with combustion 
gases, may the stresses permitted at 650 
F be used for such tubes? 

Reply: It is the opinion of the Com- 
mittee that for tubes not absorbing heat 
and not subject to metal temperatures 
over 650 F, whose thickness may be 
computed by Formula C, the use of the 
stresses at 650 F in Table P-5 will meet 
the intent of the Code. 


Proposed Revisions and 
Addenda to Boiler 
Construction Code 


S$ need arises, the Boiler Code Com- 
mittee entertains suggestions for re- 
vising its Codes. Revisions approved by 
the Committee are published here as 
proposed addenda to the Code to invite 
criticism. If and as finally approved by 
the ASME Board on Codes and Stand- 
ards, and formally adopted by the Coun- 
cil, they are printed in the annual ad- 
denda supplements to the Code. Trien- 
nially the addenda are incorporated into 
a new edition of the Code. 

In the following the paragraph num- 
bers indicate where the proposed re- 
visions would apply in the various sec- 
tions of the Code. Simple changes are 
indicated directly. In the more involved 
revisions added words are printed in 
SMALL caPITALs; deleted words are en- 
closed in brackets []. Comments should 
be addressed to the Secretary of the Boiler 
Code Committee, ASME, 29 West 39th 
Street, New York 18, N. Y. 


Power Boilers 1949 


Par. P-22. Add to first paragraph: 
When the outside diameter of a circular 
boiler pressure part exceeds 5 in., the minimum 
thickness may be determined by the formulas 
in Par. P-180, but shall be not less than '/, in. 


Par. P-112(c). Add to seventh paragraph: 
except that for boiler and superheater cubes 
where the diameter does not exceed 4 in. and 
the recess for the backing ring does not exceed 
1/33 in., the reduced net section may be re- 
placed by weld metal in the outside reinforce- 


ment. 
Table P-7. Under ‘Pipe and Tubes,” 
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“Seamless Alloy Steel'’ add a line for SA-315 
repeating the stresses given for SA-213, Grade 
T-12. 

Under “‘Castings,"’ “‘Alloy Steel," add a 
line for SA-217, Grade WC6 with the follow- 
ing stresses under the temperature columns: 


14000 14000 14000 13500 12000 10300 
8250 5850 3850 2200 1400 900 


Under **Bolting,’’ ‘Alloy Steel,"’ delete the 
line for SA-315. 


Par. P-180(d). Add: 

Inside backing rings may remain at the cir- 
cumferential welded seams of headers designed 
with the increased stresses permitted in the 
stated paragraphs, provided such construc- 
tion complies with the requirements of Par 
P-112. 

Par. P-186(c). Insert as new paragraph: 

(4) Unless protected by refractory mate- 
rial, the furnace shall not extend beyond the 
outside face of the tube sheet a distance 
greater than the thickness of the tube sheet. 
Any excess shall be removed before welding. 

Change old paragraph (4) to (5) and add at 
end of its second paragraph: 
but it shall not extend beyond the toe of the 
weld and the toe shall not project beyond the 
face of the tube sheet by more than 3/s in. 

Par. P-242. Add as new subparagraph: 

An Adamson furnace may be assembled by 
welding, provided the outside edges of the flue 
flanges are attached to Adamson rings by full 
fillet welds; inside edges of the rings are 
welded to the flat portions of the flue flanges 
by full fillet welds; and the weids are stress- 
relieved in accordance with Par. P-108. 


Par. P-301. Add at end of first paragraph: 
In the case of a single boiler and prime mover 
installation, the throttle valve of the prime 
mover is considered as the required stop valve, 
provided it is equipped with an “‘open or 
closed"’ indicator and is suitable to withstand 
the required hydrostatic pressure test of the 
boiler. 

Par. P-318. Replace the last sentence with 

the following: 
For boilers other than those fired with 
spreader type stokers or with gaseous, liquid, 
or pulverized fuels, if pumps only are used, 
one shall be steam driven. 


Par. A-20(b). Revise to read: 

(b) The casing of the fusible plugs shall be 
made of composition conforming to Specifica- 
tion SB-61 or from phosphor bronze rods con- 
forming to ASTM B139-48T, provided such 
rods are relief annealed to the extent that 
specimens will pass the standard ASTM mer- 
curous nitrate test. 


Unfired Pressure Vessels 1949 


Par. U-17(a). Revise to read: 

U-17(a). For all unfired pressure vessels, 
except unfired steam boilers, the minimum 
thickness of shell plates, heads or dome plates, 
after flanging, shall be */s3 in. for welded 
construction, except that for riveted construc- 
tion the minimum thickness shall be 3/16 in. 
For unfired steam boilers the minimum thick- 
ni:ss of shell plates, heads, or dome plates after 
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forming shall be 1/, in. Vessels which are of 
a size that will not hold their shape without 
additional support must be provided with 
stiffeners so designed as to prevent distortion 
due to their own weight and/or to influences 
causing stresses other than those due to inter- 
nal pressure. 
(See Case 1117 under Interpretations.) 


Unfired Pressure Vessels 1950 


Par. UG-6(d). Transfer entire paragraph to 
end of Appendix B. 

Add to title of Appendix B: 
and the Use of Materials Not Identified as 
Complying with Code Specifications. 

Insert ‘New Materials’’ as a subtitle under 
the main title and “‘Use of Materials not Iden- 
tified as Complying with Code Specifications”’ 
as a subtitle after Par. UA-120. Transfer Ap- 
pendix B to the Mandatory Section changing 
its designation to Appendix IV and renumber 
its paragraphs beginning with UA-65. Re- 
place present Par. UG-6(d) with the following: 

(d) Plate material not completely identified 
with any code specification may be used in the 
construction of unfired pressure vessels under 
the provisions of Par. UA-76. 

Add as a new paragraph to the new Ap- 
pendix IV. 


UA-76 Seamless or welded tubes or pipe 
not completely identified with any approved 
Code specification may be used in the con- 
struction of unfired pressure vessels under the 
following conditions: 

(1) If an authentic test record for each 
heat or heat-treating lot of material is availa- 
ble, proving it to have properties within the 
permissible range of an approved SA or SB 
specification. 

(2) If ap authentic teste record is not 
available, or all of the material cannot be 
positively identified with the test record by 
legible stamping or marking, each length of 
tube or pipe shall be subjected to a chemical 
check analysis and sufficient physical tests 
to satisfy the authorized inspector that all of 
the material is properly identified with a given 
heat or heat-treatment lor, and that the chemi- 
cal and physical requirements of the approved 
Code specification are complied with. Mate- 
rial specified as suitable for fusion welding, 
cold bending, close coiling, etc., shall be 
given sufficient check tests to satisfy the in- 
spector that each length of material is suita- 
ble for the fabrication procedure to be used. 

(3) If the test requirements of the ap- 
proved Code specification are more restrictive 
than the specification or authentic tests that 
have been reported for the material, such more 
restrictive tests shall be made in accordance 
with the requirements of the approved specifi- 
cation and the results submitted to the author- 
ized inspector for his approval. 

(4) Each length of tube or pipe shall be 
gaged for thickness in accordance with the 
requirements of the approved specification. 
For tubes, such gaging shall be on the basis of 
minimum wall. 

(5) After such material has been properly 
identified with an approved specification and 
the authorized inspector has been satisfied 
that the material complies with such specifica- 
tion in all respects, the testing agency shall 


stencil or otherwise mark as permitted by the 
applicable material specification, a serial *'S"* 
number on each length, or as alternately pro- 
vided for small sizes in the specification, in the 
presence of the inspector. 

(6) Suitable report forms, clearly marked 
as being a ‘‘Report on Tests of Non-Identified 
Material" shall be furnished by the pressure- 
vessel manufacturer or testing agency, prop- 
erly filled out, certified by the testing agency, 
and approved by the inspector. 

(7) The authorized inspector shall have 
the right to accept or reject the testing agency 
or the test results. 

(8) The requirements for fabrication 
applicable to the specification to which the 
nonidentified material corresponds shall be 
followed and the allowable design stress shall 
be that given in Tables UG-23 and UG-27 for 
that corresponding specification. 


Par. UG-9. Make this paragraph UG-9(a) 
and add as a new subparagraph: 

(b) Tubular products not completely 
identified with any code specification may be 
used in the construction of unfired pressure 
vessels under the provisions of Par. UA-76. 


Taste UG-23. Under ‘‘Bolting,”’ “Alloy 
Steel,” insert specification SA-193, Grade BC. 
Put notes (11) and (12) opposite this specifica- 
tion and the following stresses left to right: 

20000 18375 16750 

Insert note (12) after present (11) opposite 
each of the following eight specifications: 
SA-193, Grade B4, BS, B7, B7a, B11, B13, B14, 
and B15. In footnotes, change present note 
C12)" to and to “"(14)."" Add 
new note (12) as follows: 

(12) Between temperatures of —20 F to 
400 F, stresses equal to the lower of the fol- 
lowing will be permitted: 20 per cent of the 
tensile strength; 25 per cent of the yield point 
stress. 

Par. UG-27(b). In definition for E, third 
line, delete ‘‘fusion.”* 

Par. UG-32(c). In definition for E, fourth 
line, delete **fusion.”’ 

Par. UG-34. In third definition for C, 
third line, delete ‘‘fusion."” In fifth definition 
for C, first and third lines, delete “‘fusion."’ In 
eighth definition for C, fifth line, delete ‘‘fu- 
sion.”” 

Par. UG-36(b) (2). Delete the last three 
sentences. 

Fic. UG-36.2. Delete. 

Par. UG-55(a). In second line, delete 
“fusion.” 

Par. UG-67(b). In first line, delete **fu- 
sion.” 

Par. UG-67(c). In first line, delete ‘‘fu- 
sion.”” 

Par. UG-76(a). In fourth line, change “‘gas"’ 
to “oxygen.” 

Par. UG-76(c). 
**gas’’ to ‘‘oxygen.”’ 


Par. UG-80(d). In second line, change 
“*parent plate’ to ‘‘base metal."* 


In second line, change 
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Par. UG-116(c). In fifth line, change ‘*Fu- 
sion”’ to ‘‘Arc or gas.” 


Par. UG-116(e). Revise to read: 

(e) (1) The letters XR shall be applied under 
the Code symbol to those vessels of welded 
construction on which the principal seams have 
been completely radiographed. 

(2) The letters PXR shall be applied 
under the Code symbol when only a part of 
the vessel has been radiographed as provided 
in Par. UW-11(c). The extent of radio- 
graphing and use of radiographic joint-ef- 
ficiency shall be noted on the Manufacturers’ 
Data Report. 


Par. UG-116(f). Revise to read: 

(f) (1) The letters SR shall be applied under 
the Code symbol if the whole vessel has been 
stress-relieved. 

(2) The letters PSR shall be applied 
under the Code symbol when only a part of the 
vessel has been stress-relieved as provided in 
Par. UW-10(e). The extent of stress-relieving 
and use of stress-relief joint-efficiency shall 
be noted on the Manufacturers’ Data Report. 

Fic. UG-118. After change “‘fusion"’ 
to “‘arc or gas."" 


Par. UW-1. Revise to read: 

UW-1 Scope. The provisions of Part UW are 
applicable to vessels or parts of vessels fabri- 
cated by welding. The welding processes 
that may be used are limited to those specified 
in Par. UW-27. 


Par. UW-5(a). 


sion. 


Par. UW-5(c). In third line, delete ‘*fu- 
sion.”” 


Par. UW-5(d). 


sion."’ 


Par. UW-8(a). 


sion."* 


Par. UW-8(b). Revise to read: 

(b) Minimum Thickness of Plate. The thick- 
ness after forming and without allowance for 
corrosion of all plates subject to pressure, 
shall be not less than '/, in. for unfired steam 
boilers and not less than 4/32 in. for Par. UW- 

) and */;,in. for Par. UR-10(b). For other 
unfired pressure vessels, see Pars. U-2(f), 1949 
Edition and UG-25(a), 1950 Edition. 


Par. UW-9a). Revise to read: 

UW-9 Design of Welded Joints. (a) Permis- 
sible Types. The types of welded joints that 
are permitted in arc and gas welding processes 
are listed in Table UW-12 together with the 
limiting plate thickness permitted for each 
type. Butt-type joints only are permitted 
with pressure welding processes (See Par. 
UW-27(2). 


Par. UW-%(b). Revise to read: 

(b) Welding Grooves. The dimensions and 
shape of the edges to be joined shall be such as 
co permit complete fusion and complete joint 
penetration. Qualification of the welding pro- 
cedure as required in Par. UW-28 is acceptable 
as proof that the welding groove is satis- 
factory. 


In second line, delete *‘fu- 


In second line, delete *'fu- 


In second line, delete ‘‘fu- 
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Par. UW-9(f). Revise first sentence to read: 
Except where specific details are permitted in 
other paragraphs, the design of welded vessels, 
in which welded joints are subjected directly 
to bending loads, shall be such as to keep the 
stresses within permissible limits, and com- 
plete joint penetration shall be obtained, with 
fillet welds added where necessary to reduce 
stress concentration. 


Par. UW-10. Replace entire paragraph 
with the following: 

UW-10 Thermal Stress Relieving (a) Ves- 
sels or parts of vessels shall be thermally stress- 
relieved by one of the procedures prescribed in 
Par. UW-40 when the plate thickness, includ- 
ing corrosion allowance, as defined in (b) at 
any main welded joint in the vessel shell or 
head exceeds any of the following values, or 
when required by Par. U-2(f), UG-67, or UW-2: 

(1) Zero thickness for steels conforming 
to Specifications SA-302, Grade B; SA-157, 
Grades C4 andCl1; and SA-217, Grades WC-4 
and WC-5; and for chrome-molybdenum steel 
having a chromium content greater than 0.70 
per cent. 

(2) 0.58 in. for steels conforming to 
Specifications SA-202 Grade A, SA-203, SA! 
204, SA-225, SA-299, and SA-301; and for any 
steel having a specified molybdenum content of 
0.50 per cent nominal (permissible range 0.40 
to 0.65 per cent) with a chromium content 
not greater than 0.70 per cent. 

(3) 1.00 in. for steels conforming to 
Specifications SA-212, SA-105 Grade II, SA- 
181 Grade II, SA-266 Grade II, SA-27 Grade 
70-36, SA-95, and SA-216 Grade WCB. \ 

(4) 1.25 in. for all other steels thar- 
may be used in welded construction. 

(5) 0.58 in. for vessels or vessel sections 
having an inside diameter of 20 in. or less. 


(6) A thickness greater than 120 


in. for vessels or vessel sections having an in- 
side diameter D greater than 20 in. 

(b) When the welded joint connects plates 
that are of different thickness, the plate thick- 
ness to be used in applying the requirements in 
(a) shall be the following: 

(1) The thinner of two adjacent butt- 
welded plates including head to shell connec- 
tions. 

2) The thicker of the shell or head plate 
in connections to intermediate heads of the 
type shown in Fig. UW-13(f). 

(3) The thickness of the shell in connec- 
tions to tube-sheets or similar constructions. 

(4) The thickness of the shell or head 
plate in nozzle attachment welds. 

(c) All welding of connections and attach- 
ments shall be stress-relieved when the vessel 
or part thereof is required to be stress-relieved 
by the rules in (a) with the following excep- 
tions which apply only to materials other than 
those covered in (a) (1) and (a) (2): 

(1) Fillet welds and groove welds not 
over '/) in. in size that attach connections 
which have a finished diameter not greater 
than 2 in. and which do not form ligaments 
that require an increase in shell thickness. 
(See definition of size. 

(2) Longitudinal fillet and groove welds 
not over */s in. in size and circumferential 


fillet and groove welds not over '/2 in. in size 
that attach supporting members or other non- 
pressure attachments such as plates or struc- 
tural shapes to the inner or outer surface of a 
vessel. 

(d) Vessels or parts of vessels that have 
been stress-relieved in accordance with the 
rules in this paragraph shall again be stress- 
relieved after repairs or alterations that in- 
volve welding in excess of that permitted in 
(c). 

(e) The increased joint efficiency allowed 
for stress-relieving in Par. UW-12 may be ap- 
plied to any part of a vessel that is stress- 
relieved together with the welded joints at- 
taching it to the adjoining parts. 

Par. UW-12(a). Revise to read: 

UW-12 Welded Joint Efficiencies. (a) The 
maximum joint efficiencies to be used in the 
design of vessels or parts of vessels fabricated 
by an arc or gas welding process are given in 
Table UW-12. The joint efficiency depends on 
the type of joint weld and on whether or not 
the vessel is stress-relieved or radiographed. 

Taste UW-12. In title, change ‘Fusion’ to 
“Arc or Gas.” 

Fic. UW-13. Add sketch from Case No. 
1104 with caption: ‘‘Butt-Weld With One 
Plate Edge Offset."’ 
| Par UW-15(a). In third line, change “‘fu- 
sion" to “‘arc or gas." 

Fic. UW-15. In caption, delete *‘fusion."* 
In drawing show weld sizes by giving leg 
dimensions. 

Par. UW-19. Insert new paragraph (b) as 
follows: 

Cb) Welded stays, substantially as shown in 
Fig. UW-19.2 and which need not be stress-re- 
lieved, may be used to stay jacketed unfired 
pressure vessels provided: 

(1) The pressure does not exceed 150 psi. 

(2) The plates do not exceed '/2 in. in 
thickness. 

(3) The throats of the welds do not ex- 
ceed the plate thickness. 

(4) The inside welds are properly in- 
spected before the attachment of the closing 
plates. 

(5) The stresses calculated on the throat 
dimension of the weld do not exceed 7000 psi. 

(6) The maximum diameter or width of 
the hole in the plate does not exceed 1'/, in. 

(7) The welders are qualified under the 
rules of Section IX of the Code. 

(8) The maximum spacing of stays is de- 


termined by the formula in Par. UG-47(a), us- 
ing: 
C = 2.1 if either plate is 7/16 in. thick or 
less 
C = 2.2 if both plates are more than’/,, 
in. thick 
Change old paragraph “'(b)"’ to 
Insert as a new illustration “‘Fig. UW-19.2 
Use of Plug or Slot Welds for Staying Plates,” 
corresponding to Fig. U-7 in the 1949 edition. 
Change the present ‘‘Fig. UW-19"' and the two 
references to it in Par. UW-19 (1) and (2) to 
“Fig. UW-19.1"" and “Fig. UW-19.1(c),”’ re- 
spectively. In drawing show weld sizes by 
giving leg dimensions. 
Par. UW-26(a). In second line, delete 
“fusion.” 
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Par. UW-26(b). In fifth line, change “‘weld- 
ing operators’’ to “welders and welding op- 
erators. 

Par. UW-26(c). In second line, change 
“welding operators’’ to “welders and welding 
operators. 

Par. UW-27. Revise to read: 

UW-27 Welding Processes. Welding proc- 
esses that may be used in the construction 
of vessels under this Part of the Code are re- 
stricted as follows: 

(1) Arc or gas welding processes are re- 
stricted to shielded metal arc, submerged arc, 
inert gas metal arc, atomic hydrogen metal 
arc, and oxyacetylene. No mechanical pres- 
sure or blows shall be applied except as per- 
mitted for peening in Par. UW-39. 

(2) Pressure welding processes are re- 
stricted to forge, flash, induction, resistance, 
pressure thermit, and oxyacetylene. 

Par. UW-28. Revise to read: 

UW-28 Qwalification of Welding Procedure. 
(a) Each procedure of welding that is to 
be followed in construction shall be recorded 
in detail by the fabricator. 

(b) Each such welding procedure shall be 
qualified in accordance with the provisions of 
Section IX of the Code insofar as they apply. 
Only Qualified Procedure Specifications shall 
be followed in construction. 

(c) Each fabricator shall make the re- 
quired tests to qualify all welding procedures 
to be used by his organization. 

Par. UW-29(a). In firse line, change 
“welding operators’ to ‘‘welders and welding 
operators."" In third line, change ‘‘operator"’ 
to ‘‘welder and welding operator." 

Par. UW-29(b). In firse line, change 
“welding operator’’ to “‘welder or welding 
operator."’ In third line, change “‘operator’’ 
to “welder or welding operator." 

Par. UW-29(c). In first line change ‘‘weld- 
ing operators’ to “welders and welding op- 
erators.”’ 

Par. UW-29(d). In second line, change 
“welding operator’ to “welder or welding 
operator." 

Par. UW-30. In first line, change “‘gas”’ to 
“oxygen."” In fourth line, delete “‘gas or 
arc.” 

Par. UW-36. Revise to read: 

UW-36 Fillet Welds In making fillet 
welds, the weld metal shall be deposited in 
such a way that adequate penetration into the 
base metal at the root of the weld is secured. 


Par. UW-37(a). Revise co read: 

UW-37 Miscellancous Welding Requirements. 
(a) The reverse side of double-welded butt 
joints shall be prepared by chipping, grinding, 
or melting, so as to secure sound metal at the 
base of weld metal first deposited, before 
applying weld metal from the reverse side. 


Par. UW-37(c). Revise to read: 
(c) If the welding is stopped for any rea- 
son, extra care shall be taken in restarting in 
order to get the required penetration and fu- 
sion. For submerged arc welding, chipping 
out 1 groove in the crater is recommended. 
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Par. UW-37(f). In second line, change 
“welding operator’ to “welder or welding 
operator.’" In sixth line, change “welding op- 
erators’’ to ‘‘welders and welding operators."” 


Par. UW-38. Revise to read: 

UW-38 Repair of Weld Defects. Pinholes, 
cracks, incomplete fusion, or other defects shall 
be removed by mechanical or thermal means 
and the joint rewelded. 


Par. UW-40(a). Revise to read: 

UW-40 Technique for Thermal Stress-Reliev- 
ing. (a) The operation of thermal stress-re- 
lieving as prescribed in Par. UW-10 shall be 
performed by one of the following methods : 


Par. UW-40(a) (6). 
(6) Heating the circumferential joints of 
pipe or tubing by any appropriate means over a 
band having a width of not less than three 
times the greatest width of the weld groove nor 
less than twice the width of the completed 
weld. The portion outside of the heated band 
shall be protected so that the temperature 
gradient is not harmful. 


Par. UW-40(b). Revise to read: 
(b) The following procedure shall be used 


in stress-relieving vessels of carbon or low al- 
loy steel by any of the methods given in (a): 


Revise to read: 


Par. UW-40(d). Delete and replace with 
present (g) relettered. 
Par. UW-40(e). Revise to read: 


(e) Vessels of different thicknesses may be 
stress-relieved in the same furnace charge ac- 
cording to the stress-relieving requirements 
for the thickest vessel in the charge. 


Par. UW-40(f). Delete and replace with 
present (h) reletrered. 


Par. UW-46. In second line, delete ‘‘fusion.”” 


Par. UW-47. In first line, change “‘opera- 
tor’’ to “welder and welding operator."’ 


Par. UW-47(b). In second and fourth lines, 
change ‘‘welding operators” to ‘welders and 
welding operators.” 


In third and fifth lines, 


“welder or 


Par. UW-47(c). 
change “‘welding operator’’ to 
welding operator.” 


Par. UW-50(a). In first line, delete **Fu- 


sion.” 


Par. UW-52(a). In first line, delete *‘fu- 


sion.” 


Par. UW-52(e) (3). In first and fifth lines, 
change “‘flamecut”’ to ‘‘oxygen cut.” 


Par. UW-52(¢) (4). Revise first sentence to 
read: 

(4) Sections removed from the welded joint 
shall not show any types of cracks or zones of 
incomplete fusion or inadequate joint pene- 
tration. 


Par. UW-52(¢) (5). In fourth line, change 
“welding operator’ to “welder or welding 
operator.” 


Par. UW-52(f). In third line, change 
“‘methods"’ to ‘‘procedures."* 


Par. UW-52(g) (1). In thirteenth line, 
change to “‘procedure."’ 


Par. UR-10(b). Revise to read: 

(b) The thickness after forming and with- 
out allowance for corrosion of all plates sub- 
ject to pressure, shall be not less than 1/4 in. 
for unfired steam boilers and not less than */32 
in. for Par. UW-8(b) and °/1¢ in. for Par. UR- 
10(b). For other unfired pressure vessels, 
see Pars. U-2(f), 1949 Edition and UG-25(a), 
1950 Edition. 


Par. UR-31(b). In third line delete “‘fu- 


sion.”’ In seventh line, change “‘operators”’ to 
“welders.” 

Par. UR-40(b). In first line, delete *‘fu- 
sion." 


Par. UA-4(b). In definition for E, fourth 
line, delete ‘‘fusion."’ 


Fic. UA-48 (3), (4), (8), and (9). In draw- 
ing show weld sizes by giving leg dimensions. 


Appenpix A. Transfer from the Non- 
Mandatory to the Mandatory Appendixes, giv- 
ing it the designation “Appendix V"’ and re- 
arrange the definitions in alphabetical order 
under two groups as follows: 


UA-90 Terms Relating to Pressure Vessels 
Clad Vessel 
Design Pressure 
Efficiency (of a joint) 
Layer or Laminated Vessel 
Lined Vessel 
Magnetic Particle Inspection 
Maximum Allowable Working Pressure 
Maximum Allowable Working Stress 
Normal Operation 
Operating or Working Pressure 
Operating or Working Temperature 
Radiographing 

UA-91 Welding Terms 
Arc Cutting 
Arc Weldin 
Atomic Hydrogen Welding 
Automatic Welding 
Backin 
Base Metal 
Brazing 
Butt Joint 
Corner Joint 
Double Welded Butt Joint 
Double Welded Lap Joint 

Edge Joint 

Filler Metal 

Fillet Weld 

Forge Welding 

Full Fillet Weld 

Fusion 

Gas Welding 

Induction Welding 

Inert Gas Metal Arc Welding 

Joint Penetration 

Lap Joint 

Machine Welding 

Manual Welding 

Overlap 

Oxyacetylene Welding 

Oxygen Cutting 

Plug Weld 

Porosity 

Pressure Weldin 

Reinforcement of Weld 

Resistance Welding 

Seal Weld 

Semi-automatic Welding 


Shielded Metal-arc Welding 

Single Welded Butt Joint 

Single Welded Lap Joint 

Size of a Weld 

Slag Inclusion 

Stress-Relief Heat Treatment (Thermal stress 
relief) 

Submerged Arc Welding 

Tee Joint 

Thermit Welding 

Throat of a Fillet Weld 

Undercut 

Weld 

Weld Metal 

Welded Joint 

Welder 

Welding Operator 


Par. UA-119(a). In sixth line, delete “‘fu- 
sion." 


Appenvix K. In title, delete ‘‘Fusion."’ 


Par. UA-827(a). In second line, change 
“welding operators’’ to ‘‘welders.”’ 


Par. UA-832. In second line, delete “‘elec- 
etic." 


Forms U-5(A) & (B). In title, change 
“Operators” to “Welders and Welding Op- 
erators."” Under first line, change ‘Process or 
Operator” to ‘Process, or Welder or Welding 
Operator."’ In third line, change ‘“Welding 
Operator to “Welder or Welding Operator."’ 


Inpex. Under ‘‘F,"’ in first column, last 
item, change “welding operators’’ to ‘‘weld- 
ers and welding operators.’’ Under ‘‘H,"’ 
delete second from last item, ‘‘fusion-welded 
vessels. . .UW-50."" Under “‘I,’’ first item 
under ‘‘Inspection,’’ delete ‘‘fusion,’’ and in 
sixth item under “‘riveted vessels,’ change 
“‘operator’’ to ‘welder or welding operator.” 
Under ‘‘J,"’ in eighth and tenth lines, delete 
“‘fusion."" Under delete eleventh line, 
“fusion welding. . .UW-2."" Under 
in item referred to ‘Form U-5,"’ change ‘"Weld- 
ing Operator’’ to “Welders and Welding 
Operators." Under “‘Materials’’ in second 
item, delete ‘‘fusion."’ Under in last 
item under ‘‘Plates,’’ delete *‘fusion."’ 


Errata 


Par. UA-280. Example No. 5. In the 
calculation for required thickness ¢,, the first 
figure in the denominator, “14,150"’ should 
be “‘15,000"" which will change the answer 
from “0.153 in."’ to ‘*0.145 


Welding Qualifications 1949 


Taste Q-5. In Section **P’’ Number 4— 
“O" Number 1 add the following lines in 
their numerical sequence: 


Spec.no. Grade Name 

SA-182. F2 Chrome - molybdenum 
forged or rolled alloy 
flanges, fittings, etc. 

SA-213.  Chrome-molybdenum al- 
loy steel tubes 

SA-217. WC6 Nickel-molybdenum 
loy steel castings for 
fusion welding 

SA-315 Chrome-molybdenum 


loy steel pipe for high 
temperatures 
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THE ENGINEERING PROFESSION 


News and Notes 


As Comprmzp anv Eprrsp sy A. F. 


EJC Recommends Four-Point Program for 
Optimum Use of Engineering Manpower 


Survey Shows Shortages Becoming Serious 


HE engineering profession, acting through 

the Engineering Manpower Commission 
of the Engineers Joint Council, recently recom- 
mended new national legislation to safeguard 
the nation in event of war. 

The four-point program recommended by 
the EJC Commission is: (1) Registration of/ 
all engineers up to the age of 70; (2) establish- 
ment of a National Engineering Personnel 
Board to make selections of critical skills for 
allocation to the military, civilian defense, 
and industry; (3) a reserve of special skills 
selected by the National Engineering Personnel 
Board; and (4) establishment of special war- 
training programs to augment technical man- 
power of industry. A 

An engineer was defined by the Commission 
as “‘a qualified individual who has success-— 
fully absorbed the recognized basic training 
of an undergraduate engineering curriculum 
and who has added specialized skills and abili- 
ties through practice in industrial or military 
applications.” 

The recommendations were contained in a 
letter to Robert L. Clark, director, Manpower 
Office, National Security Resources Board, who 
on Sept. 6, 1950, invited EJC and several other 
professional organizations to prepare a pro- 
gram for the most effective utilization of en- 
gineers in the national effort and make recom- 
mendations as to how such a program could 
be administered. (See page 930, November, 
1950, issue, Mecuanicat ENGINEERING. ) 

It is expected that the EJC recommenda- 
tions will be given early consideration by the 
ll-man Manpower Advisory Committee re- 
cently named by W. Stuart Symington, chair- 
man, National Security Resources Board (see 
page 167 of chis issue). 

Mr. Clark's request led to appointment by 
EJC of a 20-man Commission under the tempo- 
rary chairmanship of E. G. Bailey, past-presi- 
dent and Honorary Member ASME, which 
undertook an intensive study of the engineer- 
ing manpower problem. The results of this 
study were announced at a public meeting of 
the Commission held in the Engineering Socie- 
ties Building, New York, N. Y., Dec. 21, 
1950. 

The Commission's recommendations are 
based on the deep conviction that national 
survival ‘‘depends on superior and prior scien- 
tific and engineering skills to offset superiority 
ef numbers which the free nations lack." 
Superiority of morale was not enough. The 


Commission therefore gave particular attention 
to two considerations: (1) Effective utiliza- 
tion and organization of skills »w~w existing 
in the military and industrial groups; and (2) 
the expectation that by 1954 there would be a 
cumulative shortage of over 40,000 engineering 
graduates. 


Shortages Confirmed 


Twenty-four companies who are large 
employers of engineers confirmed the de- 
velopment of a critical shortage of engineers 
in response to a telegram sent on Dec. 18, 
1950, by the EJC Commission. The average 
company has lost 10 per cent of its employees 
by either the draft or activities of the reserves, 
the survey showed. 

‘Sperry Gyroscope Company said it was 
“seriously handicapped now by shortage of 
engineers and technicians for current classified 
research development and research con- 
tracts... 

The recall of reserve groups, the Dow 
Chemical reported, “‘would stop many of our 
research projects and make very difficult 
emergency production." 

The Ford Motor Company has been affected 
“to a slight degree by lack of skilled engi- 
neering personnel in the local labor markets." 

In the General Electric Company’ the short- 
age of engineers was not only acute but be- 
coming desperate. It was impossible to fill 
needs in design and research. Extreme short- 
ages in schools make it impossible to even 
begin to fill needs and losses to Armed Serv- 
ices. 

The Babcock & Wilcox Company wired 
that “unless regulations are modified to per- 
mit retention of necessary engineers we simply 
will be unable to produce the equipment ex- 
pected from us in this national emergency.” 


Decreasing Enrollments 


In its report to Mr. Clark, the EJC Commis- 
sion emphasized the need for increased engi- 
neering-college enrollments if engineering 
staffs in the Army, Navy, and industry were 
to be sufficient for an all-out effort. 

Attached to the Commission's letter was a 
report on “‘The Developing Critical Shortage of 
Engineers’’ by S. C. Hollister, dean, College of 
Engineering, Cornell University, which pre- 
dicted that the expected supply of engineering 
graduates by 1952 would be equal to about 
one third of the estimated need of industry and 
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the military. (The full cext of Dean Hollister’s 
report appears on pages 121-122 of this issue.) 


Six Committees Plan 


In its letter to Mr. Clark, the EJC Commis- 
sion commented on various manpower plans 
before the country. It expressed approval of 
recommendations made to Maj. Gen. Lewis B. 
Hershey, director of Selective Service System, 
by the Six Scientific Advisory Committees 
representing agriculture, engineering, the 
healing arts, humanities, physical sciences, 
and social sciences. These recommendations 
were: (1) that students who are deferred to 
pursue courses have added to ‘‘their period of 
Selective Service liability a period equal to the 
time they were deferred for training; (2) 
Selective Service should create a classification 
to be known as II-A(S) co cover all students 
who have demonstrated educational aptitude 
of potential value to the national health, 
safety, and interest; (3) a general classification 
and a record of previous educational accom- 
plish be combined in deciding when a 
student is of special promise in science or the 
professions; (4) students eligible for II-A(S) 
classification should be certified by an ac- 
credited educational! institution. Any student 
registered as II-A(S) would, under the plan, 
remain in this classification for four months 
after completion of his scholastic training. 

The EJC Commission found these recom- 
mendations sound because: (1) They are 
based on the policy for continuing training of 
engineering and specialized personnel; (2) 
they make use of training facilities which 
would have to be duplicated by the military 
for postinduction training; (3) they provide 
for both military and civilian needs for engi- 
neering manpower; (4) they are flexible and 
can be adjusted when necessary; and (5) they 
solve the student problem within the frame- 
work of existing legislation. 


The Conant Plan 


With reference to the statement by James B. 
Conant, president, Harvard University, call- 
ing for induction for a two-year period of all 
men without exception as soon as they reached 
18, the EJC Commission commented as fol- 
lows: ‘The Commission recognizes the desira- 
bility of the universality of obligation for 
service in some essential form by the entire 
citizenry. It believes that any such plan as 
the Conant Plan must be modified to recognize 
the following principles: 


“1 The fundamental policy of continuing 
training of qualified scientific, technical, and 
engineering personnel, needed in the years 
ahead, in the interest of national security, 
heslth, and welfare. 

“2 The fundamental policy of providing 
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for both the military and industrial needs for 
scientific, technical, and engineering person- 
nel.” 


Extended ROTC 


The EJC Commission also took under con- 
sideration proposed legislation now before 
Congress which would extend ROTC train- 
ing to provide for continuation of training in 
the college of men in uniform. The plan 
would pay qualified young men $50 to $60 a 
month and all expenses during a four-year 
course. 

The EJC Commission did not find the legis- 
lation satisfactory in present form because the 
program would drain off into the Armed 
Forces most of the men qualified for engi- 
acering courses. Instead, the Commission 
recommended that suitable legislation be 
provided for personnel needed by industry 
‘since a scientific and engineering war can- 
aot be won without a scientific and technically 
staffed industry backing up the military.” 


EJC Manpower Commission 


Members of the EJC Commission are: E. G. 
Bailey, temporary chairman; Donald B. 
Prentice, secretary; American Society of Civil 
Engineers: Carl Beam,' ASCE staff, New York, 
N. Y.; George W. Burpee, Coverdale and 
Colpitts, New York, N. Y.; D. W. Winkel- 
man, president, D. W. Winkelman Company, 
Inc., Syracuse, N. Y.; and W. N. Carey, execu- 
tive secretary, ASCE; American Institute of 
Mining and Metallurgical Engineers: George B. 
Corless,! Standard Oil Company (N. J.), 
New York, N. Y.; Max W. Lightner, Car- 
negie-Illinois Steel Corporation, Pittsburgh, 
Pa.; Harry J. O'Carroll, Kennecott Copper 
Corporation, New York, N. Y.; and Edward 
H. Robie, secretary, AIME; The American 
Society of Mechanical Engineers: Carey H. 
Brown, Eastman Kodak Company, Rochester, 
N. Y.; George W. Codrington, General 
Motors Corporation, Cleveland, Ohio; R. E. 
Gillmor, vice-president, Sperry Corpora- 
tion, New York, N. Y.; C. E. Davies,' secre- 
tary, ASME. American Institute of Electrical 
Engineers: O. W. Eshbach, dean, North- 
western Technological Institute, Evanston, 
Ill.; A. Monteith,' vice-president in charge 
of engineering, Westinghouse Electric Cor- 
poration, East Pittsburgh, Pa.; H. A. Winne, 
vice-president, General Electric Company, 
Schenectady, N. Y.; and H. H. Henline, secre- 
tary, AIEE. American Institute of Chemical 
Engineers: W. 1. Burt, B. F. Goodrich Com- 
pany, Cleveland, Ohio; F. J. Curtis, vice- 
president, Monsanto Chemical Company, 
Washington, D. C.; C. G. Kirkbride, vice- 
president, Houdry Process Corporation, Mar- 
cus Hook, Pa.; and S. L. Tyler! secretary, 
AIChE. The American Society for Engineering 
Education: Henry H. Armsby, specialist in 
engineering, Office of Education, Washington, 
D. C.; F. M. Dawson, dean, State University 
of Iowa, lowa City, Iowa; S. C. Hollister,! 
dean, college of engineering, Cornell Univer- 
sity, Ithaca, N. Y.; and Thorndike Saville, 
dean, college of engineering, New York Uni- 
versity, New York, N. Y, 


' Members of Working Committee, EJC En- 
gineering Manpower Comunission. 
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Eleven Chosen to Advise U. S. on 
Manpower 


HE National Security Resources Board 

recently named eleven men prominent in 
education, industry, and science to serve on 
the Board's Scientific Manpower Advisory 
Committee. 

W. Stuart Symington, NSRB chairman, 
said the committee's recommendations would 
be a guide to President Truman and the Board 
in formulating a policy to obtain maximum 
defense help from scientists, engineers, and 
other technical personnel. 

Mr. Symington said this would include plans 
for training an adequate supply of such person- 
nel co meet future needs. 

Charles A. Thomas, executive vice-presi- 


' dent of the Monsanto Chemical Company, is 


chairman of the Committee. The eleven who 
will serve with him are: 

Chester I. Barnard, president of the Rocke- 
feller Foundation and General Education 


Board, New York, N. Y.; J. Douglas Brown, 
dean of the faculty, Princeton University, 
Princeton, N. J.; Vannevar Bush, president 
of the Carnegie Institution, Washington, 
D. C.; Ralph Conner, vice-president of the 
Rohm and Haas Company, Philadelphia, Pa.; 
Lee Dubridge, president of the California In- 
stitute of Technology, Pasadena, Calif.; 
Everett Lee De Golyer, oil geologist, engineer 
and consultant, Dallas, Texas; Jacob Devers, 
major general, United States Army (ret.), 
Washington, D. C.; Gordon Gray, president 
of the University of North Carolina, Chapel 
Hill, N.C.; Ben Moreell, board chairman and 
president of the Jones & Laughlin Stee! Cor- 
poration, Pittsburgh, Pa.; J. C. Warner, presi- 
dent of the Carnegie Institute of Technology, 
Pittsburgh, Pa.; and Harry A. Winne, Fellow 
ASME, vice-president of the General Electric 
Company, Schenectady, N. Y. 


National Water Policy Based on River- 
Basin Concept Recommended 


President’s Commission Submits 445-Page Report 


NACTMENT of a single national water- 

policy law based on the river-basin con- 
cept to control the activities of existing and 
future Government departments dealing with 
national water resources was one of the 70 
recommendations made by President Truman's 
Water Resources Policy Commission in a 445- 
Page report made public recently. This is the 
first of a three-part report which when com- 
pleted will compose the most comprehensive 
and authoritative study of national water 
resources in the country’s history. 

The President's Commission, headed by 
Morris L. Cooke, Fellow ASME, consulting 
engineer, Philadelphia, Pa., was formed last 
year to study extent and character of Federal 
Government participation in major water-re- 
sources development and to recommend de- 
sirable legislation or changes in existing 
legislation relating to the development, utili- 
zation, and conservation of national water 
resources. 


Regional Development 


Recognizing that river basigs were the 
natural subdivisions of the country’s water 
resources and that watersheds were the natural 
units in those river basins, the Commission 
recommended that all water resources planning 
and operation be handled on a multiple-pur- 
pose river-basin basis. It justified this con- 
cept of planning as follows: 

“Irrigation and drainage, navigation and 
flood control, the maintenance of underground 
water levels, the control of stream pollution 
resulting from human, animal, and industrial 
wastes, the generation of electric power, the 
protection of salmon and fish resources, the 
provision of ample domestic water supply— 
all of these purposes have legitimate claims 


within any one basin; but if one is developed 
without regard for its effects on the others, 
conflict and losses will result."’ 


Ten River Basins 


The Commission's report was based on the 
study of the following ten river basins: Co- 
lumbia, Central Valley of California, Colorado, 
Rio Grande, Missouri, Ohio, Tennessee, 
Alabama-Coosa, Potomac, and Connecticut. 

Setting up separate river-basin commissions 
was proposed in the report, consisting of 
representatives from all responsible Federal 
agencies. These commissions would co- 
ordinate the surveys, construction activities, 
and operations of the Federal agencies in the 
several basins, under guidance of independent 
chairmen appointed by the President. 

Financing of river-basin programs would be 
a part of the Federal investment program, 
starting with a standard form of “‘invest- 
ment-appraisal statement’’ for each project, 
and setting up six-year river-basin capital- 
investment programs with annual budgets 
prepared to show requested appropriations 
for river basins by projects and agencies. 

The report recommends that Congress, in 
appropriating for river-basin programs, clearly 
state how much of the total investment is to 
go to different benefits, stressing the impor- 
tance of a system of multiple-purpose basin 
accounts to permit clear identification of 
costs, benefits, and repayments. 

The Commission says that the orderly forma- 
tion of national water resources programs re~ 
quires establishment of a Federal board of re- 
view to work with the river-basin commissions 
in developing uniform standards for all water 
resources work. 
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Federal Power Policy 


In commenting on Federal power policy as it 
relates to water resources, the report states 
*‘while private operation of power systems has 
predominated throughout the history of the 
power industry, in this country we have had 
in fact a mixed system in which publicly 
operated power systems have played an im- 
portant and influential part.”’ 

The Commission noted that the country’s 
power supply is predominently operated by 
private corporations, that out of 67 million 
kilowatts installed in all generating stations 
supplying the public in the middle of 1950, 
the privately owned total is 53.5 million 
kilowatts against 13.5 million kilowatts in 
public plants. 

By 1970, according to figures supplied by the 
Federal Power Commission, the nation will 
require a total installed central station power 
capacity of 160 million kilowatts to supply 
total energy requirements in the neighborhood 
of 725 billion kilowatthours annually. 

That means an increase of about 93 million 
kilowatts of capacity and some 400 billion 
kilowatthours a year in electric energy over the 
next 20 years 

“To assure the country’s ability to meet this 
demand, “the repart continues, ‘‘will require 
the joint efforts of both public and private 
power enterprises. The additional steam 
electric capacity may be expected to be a main 
responsibility of private power systems. 


The relationship of hydroelectric power to_ 


multiple-purpose development means that 
the public contribution will be particularly in 
water power.”” 

Regional power resources should be viewed 
as a whole in order to achieve broad objec- 
tives, the report states—'‘regardless of owner- 
ship, it should be possible in every region to 
secure for all the benefits of careful integrated 
power system development, either by agree- 
ment or by common ownership of facilities.”’ 


EJC Contributes to Study 


A uniform national policy to eliminate ‘‘ex- 
cessive and unsound” practices by competing 
federal agencies was one of the principal recom- 
mendations in a 250-page statement reflecting 
the considered opinion of the American engi- 
neering profession. The statement was pre- 
pared by the Water Policy Panel of the Engi- 
neers Joint Council and was one of many sub- 
mitted to the President's Commission by trade 
associations and professional societies con- 
cerned with water resources. (See pages 673 
674 of the August, 1950, issue of MecHanicaL 
ENGINEERING. ) 

The President’s Commission 


Members of the President's Commission are: 
Morris L. Cooke, Fellow ASME, consulting 
engineer, Philadelphia, Pa. (chairman); Paul 
S. Burgess, dean, College of Agriculture, 
University of Arizona, Tucson, Ariz.; Lewis 
Webster Jones, president, University of 
Arkansas, Fayetteville, Ark.; Samuel B. 
Morris, Department of Water and Power, Los 
Angeles, Calif.; Leland Olds, Commissioner 
in Charge of Studies, New York; Roland 
R. Renne, president, Montana State College, 
Bozeman, Mont.; and Gilbert F. White, 
president, Haverford College, Haverford, Pa. 
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Federal Power Expansion 
Opposed by Private 
Utilities 

HE recommendations of the President's 

Water Resources Policy Commission re- 
vealed hostility toward independent enterprise, 
according to James W. Parker, Hon. Mem. 
and past-president ASME, and president of The 
Detroit Edison Company, Detroit, Mich. 
Mr. Parker, on behalf of the privately owned 
electric groups, made a statement shortly 
after release of the 445-page report of the 
President's Commission, in which he contended 
that the document constituted one more ex- 
pression of hostile attitude toward independ- 
ent enterprise. He said it was “‘mainly a 
restatement of the unfair Federal power and 
water-resources policy favored by the ‘public 
power’ boosters in Government departments 
and bureaus."’ 

Charging the Commission with having 
“failed completely in its mission of establish- 
ing a workable pattern for an acceptable na- 
tional power policy,’’ Mr. Parker, represent- 
ing the electric companies’ Public Information 
Program, declared: 


Claim False Thesis Repeated 


“This group is headed by Morris L. Cooke 
and includes ex-Federal Power Commission 
chairman Leland Olds. It clings, in its recom- 
mendation for development of hydroelectric 
power, to the false and oft-repeated thesis 


~ that the industrial economy of the United 


States has been retarded from the beginning by 
insufficient development of the country’s 
power resources. 

“The Cooke-Olds group takes little account 
of the fact that 55 per cent of the nation's 
hydroelectric power has been developed by 
private industry and that the industry is will- 
ing and competent to develop more—without 
expenditure of public money. 

“Also the Commission attaches far too little 
importance to the tremendous program of 
electric-power development which has been 
and is being carried out by the electric in- 
dustry—without help from the Government."’ 

Mr. Parker maintained that the Commission 
findings “‘amount to an extension of ‘Govern- 
ment from Washington’ despite overwhelming 
testimony urging water development and 
supervision by local administrators which the 
Commission itself heard in a series of public 
meetings over the country.” 


Dislocation of Industry Would Result 


As spokesman for private utilities, Mr. 
Parker contended the Commission disregarded 
much that it heard and “‘obviously has not 
considered that the establishment of new 
‘valley authorities’ will produce tremendous 
dislocation of industry—which may someday 
result in a good many ‘ghost towns." 

Unless “‘hampered by excessive and ill- 
conceived interference," Mr. Parker said, 
the industry, prepared to take on a 15,000,- 
000,000 expansion program, “will be more 


than able to keep pace with the nation’s 
industrial development beth in war and 


Peace. 


UNESCO Book-Coupon 
Scheme Successful 


N the two years of its operation, the book- 

coupon scheme of Unegsco—the United 
Nations Educational, Scientific and Cultural 
Organization—has moved more than one 
million dollars’ worth of books, educational 
film, and scientific apparatus across economic 
barriers caused by national currency restric- 
tions. 

The scheme allows an engineer resident in 
any of the 20 countries co-operating in the 
book-coupon scheme to purchase with the 
currency of his own country a book published 
anywhere in the world. He does so by first 
purchasing Ungsco book coupons and then 
by using these coupons to pay the bookseller. 

So far, India has been the best customer for 
Unesco coupons, buying $175,000 worth. 
The United States, the largest bookselling 
country in the scheme, is now becoming a 
purchaser as well. Several major American 
booksellers have bought coupons and negotia- 
tions are under way with a number of American 
libraries, including the Library of Congress, 
interested in using coupons for their own 
foreign book acquisitions. 

The extension of the coupon idea to pur- 
chases of educational films and scientific equip- 
ment was undertaken recently. The first 
customer for film coupons was the Egyptian 
Ministry of Public Health, which ordered 
$1200 worth to buy 19 documentaries from 
Encyclopaedia Britannica Films in the United 
States. They covered such subjects as home 
nursing, first aid, che common cold, and dental 
care. The first science coupon was bought by 
the Technical University of Istanbul, Turkey. 
Ic was used to obtain a harmonic analyser—a 
form of computing machine—from a firm in 
Switzerland. 

At present, 13 countries are co-operating in 
purchases of industrial films and 11 countries 
are doing so for scientific apparatus. 


Education 


SCHOOL of Humanities and Social Stud- 

ies having equal status with the Schools 
of Science, Engineering, and Architecture and 
Planning, was recently established at the 
Massachusetts Institute of Technology. 
M.L.T.’s fourth school will have the respon- 
sibility of providing the strongest possible 
program in general education for students in 
science, engineering, and architecture. 

James R. Killian, Jr., president of the In- 
stitute, in making the announcement, em- 
phasized that the new school “‘does not mean 
that M.1.T. plans to develop a school or col- 
lege of liberal arts or to give degrees in the 
liberal arts."’ M.I.T., he said, would remain 
an institution of limited objectives, offering 
as it has for many years the same program 
centered around science, engineering, archi- 
tecture, and management. The new school 
was designed, he said, to enable the Institute 
to broaden and deepen its activities in these 
fields and to educate men to be effective citi- 
zens as well as effective professional practi- 
tioners. 
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American Management Association Looks 
Ahead to Defense Production Program 


HAT the current defense production 

program means to American industry 
was the general topic for the Production Con- 
ference of the American Management As- 
sociation held at The Drake, Chicago, IIl., 
Dec. 11-12, 1950. 

The national defense situation was far 
different than in 1940 because the nation must 
expand production for national defense at a 
time when the economy was operating at al- 
most maximum levels for nondefense pur- 
poses. H. B. McCoy, assistant administrator, 
National Production Authority, Washington, 
D. C., told the conference. 


NPA Described 


Summarizing the work of the National Pro- 
duction Authority, Mr. McCoy expiained that 
the NPA was established by the Secretary of 
Commerce to administer responsibilities dele- 
gated to that department by the President in 
accordance with the Defense Production Act. 
The first NPA order, he said, required users 
of the most important industrial materials to 
keep reasonable inventories. The second order 
provided a preferred rating for military pro- 
curement. Another series of orders required 
producers to set aside a given percentage of 
their output of a specific material to fill rated 
orders. To govern the use of copper, aluminum, 
and nickel, NPA has issued another set of 
orders. These orders, Mr. McCoy said, affect 
large segments of business and have been 
misunderstood by many. To illustrate NPA‘s 
approach to the use problem, Mr. McCoy ex- 
plained how the nickel-distribution order was 
promulgated. First, he said, the defense re- 
quirement for nickel was examined. This in- 
cluded the needs of the Munitions Board and 
that of the stockpiling program. The NPA 
order allocated 35 per cent of the amount of 
nickel available to this country to the readily 
identified defense needs. The balance of 65 per 
cent was available for all nonmilitary uses. 
The nickel distribution order specified that 
nickel consumers use only 65 per cent of 
what they used in the base period, the first 
six months of 1950. Thus the amount of 
nickel available for nonmilitary use was 
distributed fairly among consumers for all 
purposes. 

Large and small business, he continued, had 
equal access to the supply of nickel based on 
their past pattern of consumption. The nickel 
order did not itself curtail the use of nickel— 
rather, it did two things: (1) Provided for 
defense requirements and (2) laid down rules 
for distribution of nickel supply among all 
users, 

NPA was also undertaking a materials-con- 
servation program. Mr. McCoy said two 
methods were under consideration: (1) 
Through specification controls curtailing the 
quantity of materials used in a specific ap- 
plication; and (2) by prohibiting the use of 
materials in a product where less scarce mate- 
rials were available as a substitute. 

Mr. McCoy concluded by saying that in- 
dividuals can be sure that they will have much 
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less or none at all of many things they are 
able to buy today to satisfy personal desires. 
Developing First-Line Supervision 

Speaking at the same conference, E. H. Reed, 
manager, education and training, Interna- 
tional Harvester Company, Chicago, Ill., 
claimed that American management was 
guilty of poor selection of supervisory em- 
ployees and neglect of educational training, and 
chided American managers for calling too 
many conferences. Business, he said, has be- 
come a social institution in that it has a de- 
finite responsibility for human development. 
To preserve the American way of life, industry 
must do more for employees than provide 
them with jobs. ‘‘It must train them to be 
good citizens as well as good workers. This 
means training the whole man.” 

Referring to the American propensity for 
conferences, Mr. Reed said that unless confer- 
ences are organized to thd point that people 
were motivated to do something different from 
what they did before little was accomplished. 


Expansion in Aluminum 


The United States will be making seven 
times as much aluminum in 1953 as it was at 
the beginning of 1940, Richard S. Reynolds, 
Jr., president, Reynolds Metals Company, 
Richmond, Va., told the Conference. In 
1952 aluminum production will be increased 
71 per cent above that of January, 1950, as 
compared with plans for expansion of 9 per 
cent over mid-1950 by the steel industry, and a 
20 per cent increase in aviation gas production. 
The tremendous demand on the aluminum 
industry, Mr. Reynolds said, can be attributed 
to many new uses for the light metal in the 
preparedness program. Aluminum helmets 
are needed for fighting men. Aluminum is 
also used for pontoon bridges, the bazooka, 
and portable pipelines. Plans are being made 
for aluminum jeeps, trucks, and 106-milli- 
meter guns to be used as air-borne equipment. 

Much of the anticipated increase in produc- 
tion can be accomplished only by building 
additional plants, Mr. Reynolds declared. 
He called on American industry to concen- 
trate first on the reduction of waste. There 
was too much waste of materials and effort in 
production operations. He referred especially 
to production loss as the result of machines 
being down for maintenance and repair. He 
called also for greater efficiency through 
simplification of operations. “‘There are a lot 
of experts who are selling complications, but 
not enough are selling simplification.” 


Economies in Product Design 


The engineer plays an important role in 
the development of low-cost products, accord- 
ing to John Van Hamersveld, supervisor, de- 
sign cost control, The Glenn L. Martin Com- 
pany, Baltimore, Md. Because engineering of 
a prcduct sets the cost pattern, the engineer 
holds the key to low-cost production. In his 
company, he said, a consulting group of de- 
sign-cost-control engineers has been estab- 
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lished to assist the designer in achieving eco- 
nomical producibility and low cost. These 
engineers were responsible for maintaining 
simplicity of configuration, ease of fabrica- 
tion, minimum number of parts, ease of as- 
sembly, efficient production breakdown, and 
standard components and accessories. Dur- 
ing the last year the company achieved an 
actual saving of $312,000 or over $44,000 per 
man as a result of 82 written studies. 


Steel Founders’ Society 
Discusses Cast-Weld 
Advantages 


ESULTS of research in product develop- 
ment are contributing to the solution of 
many complex engineering problems it was 
reported at the Fifth Annual Technical and 
Operating Conference of the Steel Founders’ 
Society of America held at the Hotel Carter, 
Cleveland, Ohio, Nov. 9, 1950. Redesign of 
castings for cast-weld construction and ac- 
counts of successful cast-steel welding pro- 
cedures were some of the topics which received 
the most attention. 
The Society represents a majority of the steel 
foundries in North America and more than 90 
per cent of steel-casting companies. 


30 Papers Presented 


During the three-day session more than 30 
technical papers, discussing specific develop- 
ments arising out of the 25 national research 
products sponsored by the Society, were read. 

The use of the cast-weld process for replacing 
parts previously cast was recommended by sev- 
eral speakers. Such redesign depended on co- 
operation among customers, designers, and the 
foundries. Most castings, according to A. H. 
Suckow of the Symington Gould Corporation, 
Depew, N. Y., especially those of a complex 
nature, lend themselves to redesign as cast-weld 
structures, but close study of the functional 
construction of design features was required. 

The redesign procedure calls for (1) reduc- 
tion in manufacturing costs by division of a 
casting to eliminate coring; (2) economical 
distribution of metal for best weight-strength 
ratio and avoidance of stress concentration; (3) 
holding welding costs to a minimum by proper 
location of welds; and (4) stress-relieving the 
welded assembly. 

Mr. Suckow reported an interesting conver- 
sion of freight-car center fillers and strikers to 
cast-weld structures which resulted in a reduc- 
tion of core weight from 308 to 3 Ib per casting, 
a reduction of 638 in. in lineal weld, and a 30 
per cent reduction in weight. 


Steel Foundries Well Equipped 


Another speaker pointed out that steel 
foundries were in an advantageous position to 
take on the cast-weld process because they are 
usually so equipped that additional facilities 
are not needed. Frequently such foundries 
have better facilities to weld medium and large 
structures than fabrication shops. Foundries, 
furthermore, have proper heat-treating and 
pressure-blasting equipment for stress relaxa- 
tion and cleaning weldments which many 
welding shops lack. 
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American Standards Association Reports 
Approval of 149 Standards in 1950 


Procurement Benefits From Standardization Described 


HE American Standards Association ap- 

proved 149 standards in 1950, according 
to Harold S. Osborne, chief engineer of the 
American Telephone and Telegraph Company, 
and vice-president of the American Standards 
Association, New York, N. Y. Mr. Os- 
borne reported this fact at the opening ses- 
sion of the National Standardization Con- 
ference, held recently in New York, N. Y. 
The Conference was sponsored by the American 
Standards Association, which is the national 
clearinghouse for industrial, engineering, 
safety, and consumer standards in the U. S. 

Of these 149 American Standards, Mr. 
Osborne said, 66 are new and 83 are revisions 
of standards previously approved. In addi- 
tion, he said, the Association has reviewed and 
reaffirmed 24 standards without change. The 
66 new standards bring the total of American 
Standards in effect to 1139. 

Sectional and technical committees of the 
ASA, Mr. Osborne said, held about 300 meet- 
ings dealing with the formation of standards 
during the year. He declared that the various 
branches of the telephone industry have 160 
representatives working on committees formu- 
lating standards under ASA procedures. 

Under the procedures of the ASA, The 
American Society of Mechanical Engineers 
shouldered full responsibility for processing 
and expediting the work of more than 30 ASA 
sectional committees. 

As examples of new American Standards 
approved this year, Mr. Osborne cited three 
standards for dimensions and construction of 
steel electric conduit; a standard for electric 
ranges; a standard for gray finishes for indus- 
trial apparatus and equipment; a safety code 
for mechanical refrigeration; and a safety 
standard for industrial power trucks. Other 
groups of standards refer to photography, 
motion pictures, building materials, petroleum 
products, gas piping and appliances, tools for 
use in machine work, and several other fields. 

Ic was reported that American industry 
showed an accelerated interest in international 
standardization during the year. The ASA, 
as the U. S. representative of the International 
Organization for Standardization, has been 
authorized to participate in such projects as 
plastics, boilers, measurement of liquid flow, 
graphical symbols, and the determination of 
viscosity. In June an international conference 
was held by British, Canadian, and American 
representatives to work out unification of the 
dimensions of bolt and screw heads and nuts. 


Thomas D. Jolly Elected President 


Thomas D. Jolly, Mem. ASME, vice-presi- 
dent, Aluminum Company of America, Pitts- 
burgh, Pa., was elected ASA president for 
1951. This is Mr. Jolly’s third one-year term. 


Procurement Benefits 


As a result of standardization studies of 
ment costs begun six months ago 
throughout its 38 plants and branches, the 


Ford Motor Company is expecting to save 
several hundred thousand dollars annually, 
according to George M. Rice, of the Lincoln 
Mercury Division, Ford Motor Company, 
Detroit, Mich. 

Mr. Rice, who was one of the speakers at 
the conference, explained that these benefits 
would accrue from a standardization program 
applied to purchasing of such items as brooms, 
screw drivers, wrenches, shovels, pliers, and 
other tools. 

Merely by giving up company standards for 
carbon brushes used on electric motors and 
adopting industry-wide standards for these 
items, his company was saving 25 to 30 thou- 
sand dollars annually. This policy reduced 
from 900 to 700 the types of brushes purchased 
and enabled brush facturers to pass on to 
customers a savings of 25 per cent. 

In a recent study of quick-loading opera- 
tions, it was decided to replace a special- 
length company-standard drill with a drill 
having industry-wide standard. Mr. Rice 
estimated the annual saving from this step 
to be about $3500. 

Mr. Rice called attention to the savings 


possible through standardization of shipping 


containers, which reduced the number of sizes 
used by the Ford Motor Company from 145 to 
60 cartons. A saving of $150,000 per year was 
estimated from this measure. 

Smaller companies who could not afford 
specialized personnel responsible for the pro- 
curement of materials were advised to refer to 
government specifications, American standards 
bulletins, and ASTM for comparable stand- 

s, and to specifications and standards set 
up by the basic industries as one of the best 
ways in purchasing operations. 


Plastics Industry Needs 
Mechanical Engineers 


N planning careers young mechanical engi- 

neers should not overlook the opportunities 
that abound in the plastics industry, according 
to H. L. Bullock, Mem. ASME, consulting 
engineer, Bullock-Smith Associates, New 
York, N. Y. 

Mr. Bullock, who is a member of the educa- 
tion Committee of the Society of the Plastics 
Industry, is working to enlist the co-operation 
of engineering schools in a program to in- 
clude basic plastics courses in mechanical- 
engineering curriculums. Another SPI proj- 
ect is to offer guidance to students who plan 
to enter the plastics industry after graduation. 
The SPI Education Committee is currently 
conducting a survey of engineering employers 
to determine future requi s for engi 
ing personnel. 

Mechanical engineers have major respon- 
sibilities in all of the major divisions of the 
plastics industry: The basic manufacture 
of plastics materials; design and manufacture 
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of plastics fabricating equipment; and the fabri- 
cation of plastics products, Mr. Bullock said. 

While the first division is relatively small 
and depends mainly on chemical engineers, 
the design and manufacture of plastics-fabri- 
cating machinery is a field mechanical engi- 
neers can claim for their own. This division 
of the industry feels the greatest need for 
young imaginative mechanical engineers 
Ie was the fabricators, however, he said, who 
represent the largest numerical division of 
the industry and one in which jobs are plenti- 
ful for engineers qualified to design special 
machinery, dies, and new products, and to 
supervise production and maintain facilities 
Rapid advancement to managerial levels is 
common in this division for good mechanical 
engineers. 

For those interested in knowing more about 
the industry and how to prepare for responsi- 
bility, two booklets have been prepared by the 
SPI Education Committee. ‘*Plastics—The 
Story of an Industry’’ is a 36-page booklet 
which describes the industry and basic plastic 
materials in common use. “‘A Program for 
Plastics Education in Science and Engineering” 
is intended for engineering-school faculties 
and students. It recommends inclusion of 
plastics and other high polymers in basic 
undergraduate courses, introduction of elec- 
tive courses in plastics, and encouragement of 
these on plastics. 

Copies of both booklets may be obtained 
free from the Society of the Plastics Industry, 
Inc., 295 Madison Avenue, New York 17, 
N. Y. 


Asphalt Research 


STABLISHMENT of a National Asphalt 

Research Center at The Franklin Insti- 
tute Laboratories for Research and Develop- 
ment, Philadelphia, Pa., was announced re- 
cently. 

Set up on a nationwide scale, with sponsor- 
ing companies representing oil, roofing, 
molded products, linoleum, sealing com- 
pounds, and allied industries, the basic pur- 
pose of the new center will be to further the 
development of a scientific technology which 
will permit the formulation of better asphalts 
for specific purposes and the development of 
new applications for asphalts. 


ASRE Honors Freon 
Developers 


HE three men principally responsible for 

the development of the Freon family of 
refrigerants, considered by many as the most 
important single contribution in the last 20 
years to the growth and advancement of the 
refrigeration industry, were honored by the 
American Society of Refrigerating Engineers 
whose annual meeting was held recently in 
New York, N.Y. A certificate of recognition 
was presented to Thomas Midgley, Jr., post- 
humously, and to Albert L. Henne and Robert 
R. McNary, by C. F. Kettering, Fellow ASME, 
research consultant, General Motors Corpora- 
tion, who instigated the research that led to 
the discovery of the refrigerants. 
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Bureau of Standards Fifty 
Years Old in March 


HE year 1951 marks the fiftieth anniversary 

of the National Bureau of Standards. A 
number of the principal scientific and technical 
organizations of the nation, in recognition of 
the role of the Bureau in science, have planned 
meetings in Washington in 1951 to honor the 
Bureau's Semicentennial. 

Created by Act of Congress on March 3, 
1901, the Bureau is the principal agency of the 
Federal Government for fundamental research 
in physics, mathematics, chemistry, and engi- 
neering. The Bureau's activities are thus 
largely concerned with the physical sciences 
although the close interrelationships of the 
major fields of science preclude the drawing of 
sharp lines of distinction. Considerable work, 
for example, is undertaken in biochemistry and 
biophysics, particularly projects relating to 
materials, processes, and instrumentation. 


Measurement Standards Maintained 


All working standards in research labora- 
cories and industry are calibrated in terms of 
the national standards of physical measure- 
ment which the Bureau maintains. In addi- 
tion, the Bureau carries on necessary research 
leading to improvements in such standards and 
in related measurement methods and instru- 
ments. New standards, methods, and in- 
struments, in keeping with demands for 
greater precision and the opening up of new 
fields of science and industry, are also objects 
of research. 

An equally significant aspect of the Bureau's 
work is that concerned with specific research 
and development projects in the physical sci- 
ences and mathematics. Some of these projects 
are related to fundamental standards, proper- 
ties of materials, and physical constants, as 
well as measurement problems. For example, 
the development of the atomic clock is directly 
related to the Bureau's interest in a better 
standard of time and frequency, and it is also 
linked to problems in the field of microwave 
spectroscopy. Others of these projects range 
in subject matter from pure research in mathe- 
matics, in nuclear physics, and in supersonic 
aerodynamics to the development of guided 
missiles, proximity fuses, and automatic elec- 
tronic computing machines. 


15 Divisions Established 


The scope of the Bureau's work is suggested 
by the names of its fifteen divisions: electric- 
ity, optics and metrology, heat and power, 
atomic and radiation physics, chemistry, me- 
chanics, organic and fibrous materials, metal- 
lurgy, mineral products, building technol- 
ogy, applied mathematics, electronics, ord- 
nance development, radio propagation, and 
missile development. The divisions, in turn, 
consist of several sections—totaling 108— 
organized as logical units of the divisions. In 
addition to laboratory work, the Bureau, by 
virtue of its staff and facilities, is called upon 
to render scientific advisory services to the 
Government and industry. Its participation 
in the activities of scientific and enyinecring 
societies and bodies, both nationally and inter- 
nationally, is necessarily extensive and varied. 
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AEC School Seeks Enrollees 


PPLICATIONS are now being received by 
the Oak Ridge School of Reactor Tech- 
nology, Oak Ridge, Tenn., for enrollment in 
the 1951-1952 session, beginning Sept. 10, 1951. 
This school was established at the Oak Ridge 
National Laboratory in March, 1950, under 
sponsorship of the U. S. Atomic Energy Com- 
mission. Its purpose is to train engineers and 
scientists in the field of reactor theory and 
technology, in preparation for their employ- 
ment in this field by the AEC or its con- 
tractors. 

The Oak Ridge School of Reactor Technol- 
ogy will enroll students of outstanding quali- 
fications who hold, or will receive by Septem- 
ber, 1951, bachelor’s or master’s degrees in 
chemistry, engineering, metallurgy, or phys- 
ics. A limited number of recent college gradu- 
ates will be accepted under Category A in the 
status of student-employeces of the Oak Ridge 
National Laboratory, and will be paid a 
monthly stipend for a twelve-months’ period, 
beginning September, 1951. 

Provision is also made for, trainees sponsored 
by government agencies and industrial organi- 
zations connected with or interested in the 
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AEC reactor-development program, Category 
B. Applications for enrollment under this 
category must be made by the firms or agencies 
employing the applicants. Such students re- 
main on the payrolls of their home organiza- 
tions. 

Much of the material presented in the cur- 
riculum of the Oak Ridge School of Reactor 
Technology will be classified; hence all en- 
rollments are contingent upon a personnel- 
security investigation. 

Men trained in chemistry, engineering, 
metallurgy, or physics are much in demand in 
the reactor-development program. It is the 
purpose of the Oak Ridge School of Reactor 
Technology to provide engineers and scientists 
with sufficient background in reactor technol- 
ogy and allied subjects to become effective as 
research, development, and design personnel in 
reactor development. 

Further information and application forms 
may be obtained by writing to the Director, 
Oak Ridge School of Reactor Technology, Post 
Office Box P, Oak Ridge, Tenn. Category 
for which application is requested must be 
specified. These applications must be filed 
with the director of the school by April 1, 
1951. 


First Western Meeting Planned by ASME 
Applied Mechanics Division 


HE firse ASME Applied Mechanics Divi- 

sion Western Meeting is to be held at 
Stanford University, Stanford, Calif., June 
22-23, 1951. The meeting will overlap by 
one day the fourth annual Heat Transfer and 
Fluid Mechanics Institute which is scheduled 
for June 20-22, at Stanford University. The 
overlap will provide an opportunity for mem- 
bers of both groups to meet informally and to 
attend a wider variety of sessions. The ses- 
sions of the two meetings will run independ- 
ently of each other 

The annual National Conference of the Ap- 
plied Mechanics Division, which is held in che 
East or Middle West, will not be held in 1951 
because of the First U. S. National Congress of 
Applied Mechanics, which convenes in Chi- 
cago, Ill., June 11-16. Because of the long 
felt demand for an annual western meeting of 
the ASME Applied Mechanics Division, it 
was decided that the starting of such meetings 
should not be postponed. The western meet- 
ing is being organized by the Applied Mechan- 
ics Division West Coast Committee, which is 
composed of R. G. Folsom, chairman, Uni- 
versity of California; R. Bromberg, University 
of California (Los Angeles); J. N. Goodier, 
Stanford University; and M. S. Plesset, Cali- 
fornia Institute of Technology. J. N. Goodier 
is chairman of the Special Committee for the 
1951 Stanford Meeting. 

The purpose is to provide better opportunity 
for western engineers to attend an annual con- 
ference on applied mechanics and to present the 
results of original rvsearch in that field. While 
the meeting is under ASME sponsorship, 
membership in the Society is not a require- 
ment for participation either as author or as 
auditor. 


The general subjects are those found in the 
ASME Journal of Applied Mechanics, except that 
they will be limited mainly to the mechanics of 
solids—dynamics (including vibrations), elas- 
ticity, experimental stress analysis, strength 
properties of materials, and plasticity. The 
Heat Transfer and Fluid Mechanics Institute 
already provides annual opportunity for 
western presentation of papers in other fields 
of mechanics. 

Acceptance of papers offered for the meet- 
ing is dependent on the favorable judgment ot 
the reviewers. The panel of reviewers will, in 
general, be the same as that of the Applied Me- 
chanics Division as a whole. Acceptance by 
the West Coast Committee will be equivalent 
to acceptance by the Division, and will con- 
stitute acceptance for the Journal of Applied 
Mechanics when the manuscript is submitted 
for both presentation and publication. The 
Executive Committee of the Applied Mechan- 
ics Division has ruled that any paper accepted 
by either the West Coast Committee or the 
Division can, if the author so desires, be pre- 
sented at an eastern as well as at a western 
mecting. 

Papers proposed for the meeting should be 
sent to J. N. Goodier, division of engineering 
mechanics, Stanford University, Stanford, 
Calif. 

They should be sent as early as possible 
to allow adequate time for submitting them 
to the panel of reviewers. 

To expedite the planning of the conference, 
prospective authors should send advance 
notice at once, including the title and a brict 
summary of the paper. 

The tentative program will be published in a 
later issue. 
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International Engineering 
Union Planned 


LANS for a Union of International Engi- 

neering Organizations were virtually 
completed recently when a draft constitution 
was approved by the representatives of more 
than twenty international engineering and 
scientific organizations who attended a con- 
ference at Unesco House, Paris, France, Oct. 
9-13, 1950. 

The Union will formally come into being 
when the executive bodies of ten of the par- 
ticipating organizations decide to join the 
Union. 

According to the constitution, the Union 
will act as a clearinghouse for information 
pertaining to international engineering con- 
gresses. It will co-ordinate activities of 
international groups, particularly with respect 
co programs and dates of congresses. Another 
of its responsibilities will be to foster new 
international organizations in fields not ade- 
quately serviced by existing ones. 

The Union was first suggested at the General 
Conference of Unesco held in Mexico City, 
Mexico, in 1947, as a way to meet the need 
for a top-level body which co-ordinates inter- 
national relations among engineering bodies. 

In order to obtain an informal exchange of 
views on the possibilities of the proposed 
union, Unesco appointed a Temporary Ad- 
visory Committee for Engineering Sciences 
which met for the first time in Paris, July 11- 
13, 1949. American engineers were repre- 
sented by H. V. Coes, Fellow and past-presi- 
dent of The American Society of Mechanical 
Engineers. 

The Committee confirmed the need for an 
international union and recommended that 
delegates of international bodies be called 
for a conference as soon as possible to lay the 
ground work for the proposed union. The 
Committee met again in March 6-8, 1950. Art 
this meeting William N. Carey, secretary, 
American Society of Civil Engineers, rep- 
resented American engineers. 

The Committee worked up the draft of a 
constitution, decided who should be repre- 
sented at the proposed conference, and when 
the conference should be convened. 

In October, the Conference of International 
Engineering Organizations met to consider 
the draft constitution. Every provision was 
carefully studied, particularly Chapter I of the 
document which defined the objectives. 
Majority of the delegates were in favor of the 
Union. 


New Brazilian Engineering 
Building 


HE Engineering Club of Rio de Janeiro, 

Brazil, will soon have a new 25-story 
hone. The cornerstone of the new structure 
was laid in December, 1949. The club will 
occupy the upper six floors. The building will 
also house offices of the Brazilian Federation of 
Engineers and the Executive Committee, 
UPADI, Pan-American Union of Engineering 
Associations. 


Dispersal of Major Target 
Areas Proposed 


PROGRAM to disperse major target 

areas in the United States by redirecting 
new plant construction and housing activity 
into the creation of new towns in outlying 
parts of metropolitan areas was proposed 
recently by the American Institute of Archi- 
tects, Washington, D. C. 

The program, to which the entire January 
issue of the AIA journal is devoted, was char- 
acterized by E. R. Purves, executive director 
AIA, as the ‘‘only feasible pattern for a bomb- 
proof civilization." 

“The authority of modern weapons may 
make it necessary to impose ceilings on the 
growth of our largest and most vulnerable 
cities,"" Mr. Purves stated. channeling 
the new growth of metropolitan districts into 
outlying communities of substantial but lim- 
ited size, clearly and widely separated by 
agricultural and park zones, we can reduce the 
number of worth-while targets in an urban na- 
ion such as ours to an absolute minimum,” 
Purves explained. 


Industrial Research 
Fellowships 


RMOUR Research Foundation of Illinois 

Institute of Technology, Chicago, Ill., 

is offering a number of industrial research 

fellowships in physics, chemistry, metallurgy, 

ceramics, mechanics, and electrical engincer- 
ing, to begin in September, 1951. 

Those persons awarded fellowships will 


MECHANICAL ENGINEERING 


attend Illinois Institute of Technology half- 
time and work in the Research Foundation 
half-time in a graduate program leading to ad- 
vanced academic degrees. They are employed 
full time by the Foundation during the sum- 


mer. 

Fellowships begin at the start of the school 
semester and continue through the summer for 
approximately 21 months until the end of the 
second academic year. Awards are made on a 
competitive basis to U. S. citizens under 28 
years of age holding a bachelor’s degree from 
an accredited engineering or scientific school 
or liberal arts college with a major in the 
sciences. 

In addition to tuition, fellows receive $150 a 
month during the first academic year, $275 
a month and a two-week vacation during che 
summer, and $175 a month during the second 
academic year. The Foundation awarded five 
fellowships in 1950. 

Application forms may be obtained from the 
Office of Admissions, Graduate School of 
Illinois Institute of Technology. Applications 
received prior to March 15 will be given first 
consideration. 


Salaries 


BUREAU of Labor Statistics Survey 

covering 42,000 of the nation’s outstand- 
ing scientists showed that half of them were 
employed by colleges and universities and 
drew a median salary of $4860 a year. 

The 27 per cent who work in private indus- 
try have a median annual salary of $7070 while 
the 13 per cent in government draw $6280. 
The other 10 per cent either is self-employed or 
is employed in such jobs as scientific writing. 


Engineering Literature 


Solar Heating 


NEW bibliography on domestic and 

industrial applications of solar heating 
was recently issued by the Engineering Socie- 
ties Library, 29 West 39th Street, New York, 
N.Y. The bibliography, entitled “Bibliogra- 
phy on Domestic and Industrial Applications 
of Solar Heating,’’ contains 150 annotated 
references listing most of the important Eng- 
lish and foreign papers published on the vari- 
ous aspects of solar heating between 1930 and 
the middle of 1950. Part I includes general 
and historical articles as well as papers on 
various industrial applications such as utiliza- 
tion of solar energy for boilers; metallurgical 
furnaces; drying in the chemical, ceramic, and 
food industries; electric power generation; 
refrigeration; distillation; etc. Part II has 
been devoted to the important fields of solar 
heating of houses by the different methods of 
storing solar heat, the design and construction 
of solar-oriented houses, and the design, con- 
struction, and use of domestic solar water- 
heating devices. Price is $2. 


Other ESL bibliographies available are: 
Bibliography No. 1. Filing Systems for 


Engineering Offices. 41 references. 1948 
$2.00. 

Bibliography No. 2. Prestressed Reinforced 
Concrete. 190 references. 1948. $4.00. 

Bibliography No. 3. Precision Investment 
Casting by the Lost Wax Process. 111 
references. 1949. $2.50. 

Bibliography No. 4. Pallets Used in Moder 
Materials Handling. 114 references. 1949 
$2.00. 

Bibliography No. 5. Machinery Foundations; 
Design, Construction, Vibration Elimina- 
tion. 120references. 1950. $2.00. 

Bibliography No. 6. Non-Metallic Bearings. 
101 references. 1950. $2.00. 

Bibliography No. 8. Management of Con- 
struction Jobs. In preparation. 


Heat Transfer 


THE Engineering Experiment Station, 
University of Delaware, recently issued its 
Bulletin No. 2, “‘Heat Transfer and Pressure 
Drop During Viscous Flow Across Unbaffled 
Tube Banks.” 

The Bulletin reports the work of Olaf P. 
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Bergelin, associate professor of chemical 
engineering; Allan P. Colburn, chairman, 
Engineering Experiment Station; and Harold 
L. Hull, research fellow in chemical engi- 
neering, carried on under the auspices of the 
Heat Transfer Division of The American So- 
ciety of Mechanical Engineers. Some of the 
results of this work have been published in 
brief papers in ASME Transactions in 1949 and 
1950. Bulletin No. 2 expands these reports 
and provides additional experimental data 
and graphs showing effects of variables. 
Copies may be obtained from the University of 
Delaware, Engineering Experiment Station, 
Newark, Del. Price is $1. 


Abbreviations 


AN American Standard, Abbreviations for 
Use on Drawings, Z32.13-1950, was recently 


The abbreviations listed in the 31-page 
standard are shortened forms of words or ex- 
pressions used on drawings and are not in- 
tended for use in texts or equations. 

Copies may be obtained from ASME Order 
Department, 29 West 39th Street, New York 
18,N.Y. Price per copy is $1. 


Welding 


AN American Standard, Safety in Electric 
and Gas Welding and Cutting Operations, 
Z49.1-1950, was recently published by the 
American Welding Society, New York, N. Y. 
Based on the American War Standard published 
in 1944, the new standard covers regulations 
for safe installation and operation of welding 
equipment for all arc, gas, and resistance weld- 
ing processes. The standard also includes 
rece dations for fire prevention and pro- 


published by the American Stand As- 
sociation, New York, N. Y. 

A revision of the 1946 edition, the new docu- 
ment is the result of collaboration with the 
standardization agency of the National 
Military Establishment, interested industries, 
and trade and professional organizations. 
It is expected that there will be complete 
agreement on abbreviations for words appear- 
ing both in the ASA and military standard, 
MIL-STD-12A. 


tection of personnel, for whom eye protection 
and clothing requirements are prescribed. Of 
particular interest are the ventilation require- 

A 
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Meetings of Other Societies 


Feb. 4-9 

American Society for Testing Materials, petro- 
leum products and lubricants meeting, Shoreham 
Hotel, Washington, D. C 


Feb. 10 

Edison Pioneers, 33rd annual meeting, com- 
memorating Thomas Alva Edison's 
North Ballroom, Hotel Astor, New York, N. Y. 


Feb. 19-22 

American Institute of Metallurgical 
Engineers, annual meeting, Hotel Jefferson, St. 
Louis, Mo 


Feb. 19-22 
Technical Association Pulp and Paper Industry, 
annual meeting, Hotel Commodore, New York, 


Feb. 21-23 
American Society of Civil Engineers, Houston 
convention, Rice Hotel, Houston, Texas 


Feb. 26-March 2 

American M. t iation, personne! 
campos and seminar, Palmer House, Chicago, 

(For ASME Calendar of Coming Events see 
page 178) 


ments which have been considerably difi 
and more clearly stated than in the previous 
document. 

Copies of the 42-page standard may be ob- 
tained from American Welding Society, 33 
West 39th Street, New York 13, N.Y. Price is 
50 cents. 


Notes on Coming Meetings 


Power 


THE fourteenth annual Midwest Power 
Conference will be held at the Sherman Hotel, 
Chicago, Ill., April 4-6, 1951. 

Roland A. Budenholzer, Mem. ASME, 
professor of mechanical engineering, Illinois 
Institute of Technology, Chicago, Ill., is di- 
rector of the annual conference on production, 
transmission, and distribution of power. 

The three-day meeting is sponsored by the 
Institute and 18 midwestern universities and 
professional societies, including the Chicago 
Section of The American Society of Me- 
chanical Engineers. More than 3000 power 
engineers from all parts of the United States 
and Canada are expected to attend. 

A ten-man industry committee, each mem- 
ber of which represents a phase of the power 
industry, aids Illinois Institute in planning the 
conference. 


Instruments 


THE Instrument Society of America, Pitts- 
burgh Section, and the Carnegie Institute of 
Technology are planning a two-day conference 
on instrumentation for the iron and steel in- 
dustry to be held in Pittsburgh, Pa., March 
28-29, 1951. Co-operating with the sponsor 
organizations will be the local chapters of the 
American Chemical Society, American Insti- 
tute of Electrical Engineers, American In- 
stitute of Mining and Metallurgical Engineers, 
The American Society of Mechanical Engi- 
neers, American Society for Metals, American 
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Society for Testing Materials, American Weld- 
ing Society, the Association of Iron and Steel 
Engincers, and the Engineers Society of West- 
ern Pennsylvania. 

Further information may be obtained 
through the general chairman, L. M. Susany, 
Carnegie Library, 440 Forbes Street, Pitts- 
burgh, Pa. 


A CONFERENCE on Electrical Instrument 
Design sponsored by the Institution of Elec- 
trical Engineers will be held in the Institution 
Building, London, England, May 28-30, 1951. 
The program consists of four technical sessions 
at which 11 papers will be presented on the 
following topics: Trends in Modern Instru- 
ment Design and Construction, Limits of 
Measurement Present and Future, Materials 
and Components, and Techniques in the Field 
of Radiation. 


Engines 


AN International Internal Combustion 
Engine Congress is being planned for Paris, 
France, May 8-19, 1951, by engine manufac- 
turers in Scandinavia, the United Kingdom, 
France, and the United States. 
will include technical sessions, tours to French 
industries, and social events. 


Metals 


THE American Society for Metals technical 
sessions at the seventh Western Metal Congress 
and Exposition to be held March 19-23, 1951, 


The program - 


in the Auditorium and Exposition Hall, Oak- 
land, Calif., are being set up along lines to 
interest and assist mechanical and other engi- 
neers of the West. 

ASM technical sessions will be devoted to 
various industries, such as aircraft, oil, large 
machinery, smal! equipment, and shipbuilding. 
Other engineering groups will present papers 
and exhibits devoted to mining, chemical, 
manufacturing, and other industries. 

Among the seminars being arranged the fol- 
lowing will be of interest: failures resulting 
from general corrosion, stress-corrosion, cor- 
rosion-fatigue, and corrosion problems in the 
aircraft and oil industries. Clyde E. Williams, 
Mem. ASME, director, Battelle Memorial In- 
stitute, Columbus, Ohio, will be one of the 
speakers at the corrosion seminar. 


Electrical Show 


FIFTH Annual Industrial Electrical Show, 
to be sponsored by the Electrical Maintenance 
Engineers Association of Southern California, 
will be held in the Shrine Convention Hall, 
Los Angeles, Calif., March 15-17, 1951. The 
show is a service to buyers and sellers of elec- 
trical and allied industrial equipment. 


Building Research 


A COMPREHENSIVE Building Research 
Congress will take place Sept. 11-20, 1951, in 
London, England. The congress will review 
the progress made in research in relation to 
architecture, building, and the associated 
branches of civil engineering. 

Technical sessions will be arranged in three 
divisions holding concurrent meetings: Di- 
vision 1, engineering and structural aspects of 
building; division 2, building materials; and 
division 3, factors which influence the comfort 
and efficiency of the people in the buildings. 
Many interesting excursions have been planned. 

For further information queries should be 
addressed to the Organizing Secretary, Building 
Research Congress, 1951, Building Research 
Station, Watford, Herts., England. 
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years, the superiority of the steam turbine for 
naval purposes was established beyond doubr."’ 
A brief account of Parson's experimental 
work upon which the Turbinia was based was 
blished on page 585, July, 1947, issue of 


Forrest Nagler Elected 
Fellow ASME 


RREST NAGLER, chief mechanical 
engineer, Allis-Chalmers Manufacturing 
Company, West Allis, Wis., was recently 
elected to the grade of Fellow ASME. He was 
born in Freeport, Mich., April 21, 1885. He 
received a BS degree in mechanical engineering 
from the University of Michigan, majoring in 
hydraulic and marine engineering. In 1906 
he joined the Allis-Chalmers Manufacturing 
Company where he was employed as a gradu- 
ate student in the foundry and marine shop. 

From that time until 1930 he remained with 
the company, principally on hydraulic-power 
work. In 1930 he went with the A. O. Smith 
Corporation, Milwuakee, Wis., and was en- 
gaged in development and research work. 
From 1933 to 1941 Mr. Nagler was chief engi- 
neer with the Canadian Allis-Chalmers, Lrd., 
Toronto, Ont., Can. In 1942 he returned to 
the United States as chief mechanical engi- 
neer with the Allis-Chalmers Manufacturing 
Company, at West Allis, Wis., in which 
capacity he serves at the present time. More 
recently his duties included those of manager 
and chief engineer of the atomic-power de- 
partment. 

During the recent war Mr. Nagler’s principal 
assignment was in connection with the produc- 
tion of the heavy machinery used for producing 
the atomic-bomb material. This work was 
concluded with a trip to witness the second 
(underwater) burst at Bikiai. 

He is the inventor of the Nagler type of 
axial-flow high-speed hydraulic-turbine run- 
ner and has contributed many papers to pro- 
fessional journals. He served three years in 
the First Wisconsin Cavalry, has specialized 
in rifle shooting, and is the author of technical 
books on archery and its application to big- 
game hunting. 

Mr. Nagler became a member of the ASME 
in 1918. He was a member of the Hydraulic 
Division, Executive Committee, 1937-1938, 
and chairman of that Committee, 1939-1940. 
He was a sponsor of the Committee on Hy- 
draulic Prime Movers. In 1948 he was 
nominated to serve for two years as regional 
vice-president, Region VI, ASME. Mr. Nag- 
ler was awarded a life membership, in ASME 
in 1921, for distinguished service, and for the 
best paper presented before the Society, en- 
titled “A New Type of Hydraulic-Turbine 
Runner,"’ which was published in ASME 
Transactions, vol. 41, 1919. He is also a 
member of ASCE, and the Triangle and Pi 
Tau Sigma fraternities. 

To be qualified as a nominee to the grade of 
Fellow one must be an engineer who has 
acknowledged engineering attainment, 25 
years of active practice in the profession of 
engineering or teaching of engineering in a 
school of accepted standing, and has been a 
member of the Society for 13 years. Promo- 
tion to the grade of Fellow is made only on 
nomination by five Fellows or members of the 


VANNBVAR BUSH, 1950 JOHN FRITZ 
MEDALIST 


Society to the Council to be approved by 
Council. 


Parsons Honored 


WINDOW in Westminster Abbey, Lon- 

don, Britain's national shrine, memorial- 
izing Sir Charles Algernon Parsons, engi- 
neer and inventor who died in 1931, was 
dedicated in the presence of Britain's leading 
scientists and engineers on Oct. 5, 1950. The 
window is situated on the north side of the 
nave of the Abbey. 

Parsons, who was an honorary member of 
The American Society of Mechanical Engi- 
neers, built the first turbogenerator, was re- 
sponsible for the first application of the steam 
turbine to ship propulsion, and contributed to 
many other fields. 

Sir Frank Smith, speaker at the dedication, 
told of the difficulties Parsons encountered 
in trying to displace the reciprocating en- 
gines in the British Navy at a time when these 
prime movers were considered entirely satis- 
factory. 

“Wich a boldness that amazed everyone, he 
planned and built a small vessel only 100 ft 
in length which he named the Turbinia. Its 
hull, propeller, and engines were all designed 
by him. He relied entirely on his own knowl- 
edge and the results of his own researches. 
There were many serious setbacks, but, as 
usual, Parsons overcame them all. The Twur- 
binia’s speed was demonstrated in a striking 
way at the Royal Navy Review at Spithead 
in 1897, in honor of the Diamond Jubilee of 
Her Majesty Queen Victoria. The little Tur- 
binia charged down the line of cruisers and 
battleships at what was then the amazing 
speed of 30 knots, and demonstrated that she 
was easily the fastest craft ever constructed. 
Soon afterward the Admiralty ordered two 
destroyers with steam turbines, and in a few 
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Vannevar Bush Receives 
John Fritz Medal 


ANNEVAR BUSH, president, Carnegie 

Institution, Washington, D. C. was 
named recently to receive the John Fritz Medal 
for 1950. The presentation was scheduled to 
be made during the annual winter general 
meeting of the American Institute of Electrical 
Engineers, Hotel Statler, New York, N. Y.. 
Jan. 22-26, 1951. 

The latest of numerous honors bestowed on 
Dr. Bush is for ‘outstanding scientific con- 
tributions to his country and to his fellow 
men,"’ and was awarded jointly by the Ameri- 
can Institute of Electrical Engineers, the Amer- 
ican Society of Civil Engineers, the American 
Institute of Mining and Metallurgical Engi- 
neers, and The American Society of Me- 
chanical Engineers. 

The Medal Award was established by as- 
sociates and friends of the industrialist, John 
Fritz, Honorary Member ASME, and awarded 
to him in 1902 on his 80th birthday. In the 
intervening years the nation’s most distin- 
guished scientists and engineers have received 
this honor, including George Westinghouse, 
Alexander Graham Bell, Thomas A. Edison, 
George W. Goethals, Orville Wright, Gug- 
lielmo Marconi, Herbert Hoover, and Charles 
F. Kettering. 

Many honorary degrees and medals, includ- 
ing the Holley Medal of The American Society 
of Mechanical Engineers, have been bestowed 
on Dr. Bush in the past four decades. 

A graduate of Tufts College in 1913, Dr. 
Bush has earned doctorates in engineering at 
Harvard and Massachusetts Institute of Tech- 
nology, and has been awarded honorary de- 
grees by a score of the nation’s leading colleges 
and universities. 


Gail A. Hathaway Heads 
Engineering Delegation 


Gn. A. HATHAWAY, assistant to chief 
of engineers, War Department, Washing- 
ton, D. C., and president of the American Soci- 
ety of Civil Engineers, was named in December, 
1950, as chairman of the U. S, delegation to 
the sectional meeting of the World Power Con- 
ference held in Delhi, India, last month. The 
appointment of Dr. Hathaway for this post 
was recommended to the State Department by 
the Engineers Joint Council in a resolution 
which urged the appointment of engineers as 
official heads of U. S. delegations to inter- 
national engineering meetings. Dr. Hathaway 
will also be the official EJC delegate to the 
Delhi conferences. 


GEORGE C. LAUGHLIN, Mem. ASME, 
assistant superintendent, Structural and Me- 
chanical Division, Commonwealth Edison 


ASME News 


174 

if 
¢. 
| 
| 


Fesruary, 1951 


Company, Chicago, IIl., was recently elected 
first vice-president for 1951 of the Illinois 
Engineering Council. At the same time the 
following list of newly elected officers was 
announced: Alois W. Graf, president; R. A. 
Lonier, second vice-president; and John A. 
Harrington, secretary-treasurer. 


* 


WILLIS McGERALD PEIRCE, assistant to 
the general manager of the technical depart- 
ment of the New Jersey Zinc Company, 
Palmerton, Pa., has been elected president of 
the American Institute of Mining and Metal- 
lurgical Engineers for 1951 and will take office 
on Feb. 20, 1951, at the Institute's annual 
meeting in St. Louis, Mo. At the same time 
the election of Joseph L. Gillson and Michael 
L. Haider as vice-presidents and directors of 
AIME for three years was also announced. 

The Institute also elected six new directors 
to serve for three-year terms: Thomas G. 
Moore, Charles E. Lawall, John F. Myers, 
Fay W. Libbey, Albert C. Rubel, and Leo F. 
Reinartz. 


* 


* * 


DONALD L. HERR, Mem. ASME, of the 
Hughes Aircraft Company, Culver City, Calif., 
was the recipient of one of the A. Cressy 
Morrison prizes for 1950, awarded by The 
New York Academy of Sciences, at the annual 
dinner and meeting of the academy, held on 
Dec. 6, 1950, at the Waldorf-Astoria Hotel, 
New York, N. Y. 


KARL T. COMPTON, Mem. ASME, chair- 
man of the Corporation of Massachusetts 
Institute of Technology, was awarded the 
1950 Hoover Medal for distinguished public 
service. The selection was announced by 
Scott Turner, chairman of an award board for 
the American Institute of Electrical Engi- 
neers, the American Society of Civil Engi- 
neers, The American Society of Mechanical 
Engineers, and the American Society of Mining 
and Metallurgical Engineers. 

The medal was scheduled for presentation at 
the winter meeting of the American Institute 


KARL T. COMPTON, 1950 HOOVER MEDALIST 


DOGWOOD TREES IN BLOOM IN ATLANTA ADD TO THE BEAUTY OF THE CITY. SCATTERED 
BLOSSOMS ARE PROMISED FOR THE ASME 1951 sPRING MEETING WHICH JUST PRECEDES THI 
HEIGHT OF THE DOGWOOD SEASON (SEE PAGE 176) 


of Electrical Engineers held at the Statler 
Hotel, New York, N. Y., Jan. 22-26, 1951. 
Dr. Compton is the 12th engineer to receive 
the medal since it was presented first in 1930 
to former President Hoover for his civic and 
humanitarian achievements. 

Dr. Compton was also awarded the first 
$1000 William Procter Prize for Scientific 
Achievement, on Dec. 29, 1950, in Cleveland, 
Ohio, by the Scientific Research Society of 
America (RESA) which administers the prize. 


SAMUEL L. HOYT, Battelle Memorial Insti- 
tute, Columbus, Ohio, has been awarded the 
Outstanding Achievement Medal of the Uni- 
versity of Minnesota, Minneapolis, Minn. His 
research during the twenties led to the develop- 
ment of Carboloy—the cemented tungsten 
carbide which, among other things, gave 
U. S. industry a superior tool material for 
cutting and drawing operations. He is the 
founder of the department of metallography 
at the University of Minnesota, of which he is 
a graduate. He is known for his work in 
welding technology at Battelle and now acts 
as technical adviser on varied metallurgical 
problems. He presented an early paper, 
“Carboloy and Tungsten Carbide Tools," 
before the ASME in 1928. 


' 


J. H. KING, vice-president, The Babcock 
& Wilcox Company, New York, N. Y., was 
recently elected president of the Society of 
Naval Architects and Marine Engineers for 
the years 1951 and 1952. 


EUGENE CASSON CRITTENDEN, as- 
sociate director of the National Bureau of 
Standards, Washington, D. C., has retired after 
more than 41 years of service at the Bureau. 
Dr. Crittenden is noted for his achievements in 
the measurements and standardization of 
light. Another far-reaching scientific achieve- 
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ment has been his contribution to the es- 
tablishment of absolute electrical units based 
on the fundamental units of length, mass, and 
time. On Jan. 1, 1948, by his strategic mar- 
shaling of international organizations, Dr. 
Crittenden succeeded in having these electrical 
and photometric standards adopted on a world- 
wide basis. On July 29, 1950, Congress passed 
a law which officially sanctioned adoption of 
these units. 


WILLIAM L. BATT, SR., past-president 
and Hon. Mem. ASME, former president of 
SKF Industries, Philadelphia, Pa., was named 
as United States member of the newly or- 
ganized North Atlantic Defense Production 
Board by Secretary of Defense George C. 
Marshall. The board. will have the vital 
mission of co-ordinating national rearmament 
production programs of the twelve North 
Atlantic Treaty countries. The aim is to in- 
crease production goals, encourage more effici- 
ent and co-operative use of their collective re- 
sources, and break production bottlenecks as 
they arise. Mr. Batt has been in London, 
England, since September, 1950, as chief of 
the Economic Co-Operation Administration's 
mission to Britain. He will continue in that 
post in addition to his new duties. 


WILLIAM P. LEAR, director of research 
and development, Lear, Inc., Grand Rapids, 
Mich., Los Angeles, Calif., and Elyria, Ohio, 
was named the recipient of the 1950 Robert J. 
Collier Trophy, by the National Aeronautic 
Association, Washington, D. C., for his out- 
standing achievement in the development, 
perfection, application, and production of the 
Lear F-5 Automatic Pilot and Autdmatic Ap- 
proach Control Coupler System, which makes 
possible the safe landing of jet aircraft re- 
gardless of extreme weather or visibility con- 
ditions. President Truman presented the 
trophy to Mr. Lear on Dec. 15, 1950, in Wash- 
ington, 
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ASME 1951 Spring Meeting in Atlanta, Ga., 
to Be a Triple-Feature Event 


HE 1951 Spring Meeting of The American 

Society of Mechanical Engineers to be 
held at the Atlanta Bilemore Horel, Atlanta, 
Ga., April 2-5, 1951, promises to be one of 
those rare events which unite in one program 
all levels of interest within the Society. Be- 
cause of careful planning of officers of Region 
IV and the Atlanta Section, the 1951 Spring 
Meeting has been enlarged into a triple- 
feature event by scheduling the Region IV 
Administrative Committee Meeting in At- 
lanta on Sunday, April 1, and the Region IV 
Student Branch Conference on Monday, April 
2. Technical sessions are being arranged so_ 
that those of major interest to students will 
take place on Tuesday after the Student 
Branch Conference is concluded. The 1951 
Spring Meeting, will, in effect be a convocation 
of Region IV leadership on the national, re- 
gional, and student-branch level and yet hold 
sufficient interest to attract attendance from 
members of other Regions. 

Some idea of what can be expected in the 
way of a technical program can be had from 
the programs of the Power, Management, and— 
Machine Design Divisions which are far 
enough along co permit comment. 


Power 


The Power Division is planning four ses- 
sions. Two papers on recent advances in 
mercury-boiler development and one de- 
scribing natural steam power plants in Italy 
are scheduled for the first session. The 
second session will take up cyclone furnaces, 
effect of taper on screw-thread load distribu- 
tion, and steam-generating station as a source 
and sink for the heat pump. An interesting 
feature of the power program will be a sym- 
posium on cooling towers. Two representa- 
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tives each from the manufacturing, consulting, 
and operating fields will take up current 
problems. 


Management 


The tentative management program calls 
for three sessions and a luncheon on Wednesday 
at which Prof. F. F. Groseclose, Georgia 
Institute of Technology, Atlanta, Ga., will 
talk on “The Importance of Southern Industry 
in National Economy."’ The sessions will 
take up such topics as: Integration of organiza- 
tion and management; status of scientific 
management in the South; the engineer's role 
in area developments; and statistical analysis 
of time and motion study, department-store 
engineering, and others. 

Machine Design 

The Machine Design Division is planning a 
session co-sponsored by the National Junior 
Committee and the Education Committee in 
which opportunities for young engineers in 
the machine-design field will be described. 
A second paper during the same session will 
take up determination of effective strained 
length of standard steel bolts. 

Other professional divisions and committees 
which will sponsor sessions in Atlanta are: 
Fuels, Heat Transfer, Industrial Instruments 
and Regulators, Materials Handling, Petro- 
leum, Production Engineering, Textiles, Wood 
Industries, Junior Committee, and Safety 
Committee. 


Industrial Atlanta 


Not the least reason for attending the Spring 
Meeting is the opportunity to become ac- 
quainted with the industrial and cultural life 
of one of the South's great cities. Atlanta is 
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HENRY MARX, MEM. ASME, PRESIDENT, THE 

G. A. GRAY COMPANY, CINCINNATI, OHIO, 

WAS RECENTLY PRESENTED WITH A FRAMED 

CERTIFICATE FOR BEING THE OLDEST MEM- 

BER OF THE ASME IN RESPECT TO YEARS OF 
MEMBERSHIP 


(Mr. Marx actually is a charter member and 
has been a member of the Society for 70 years. 
He is 92 years old and although he does not 
recall Thomas Edison personally, he does know 
that Edison sat in at the early meetings 
which resulted in the formation of the 
iety.) 


not only the center of a spiderweb of railroads 
embracing the Southeast but also the center of 
a network of highways, and bus and air-trans- 
port lines. Atlanta is the third largest tele- 
graphic center in the world. Atlanta also 
serves as southeastern headquarters of prac- 
tically every company engaged in nationwide 
business. Her 1575 factories turn out 3000 
different products. 

In Atlanta was fought one of the great 
battles of the war between the states. Visi- 
tors can recapture the crucial days of that con- 
flict by viewing the two chief memorials to 
the Confederate cause: the cyclorama painting 
of the Battle of Atlanta and the Stone Moun- 
tain Confederate Memorial. 

Atlanta's cultural monuments, its many 
superb golf courses, and the beauty of its 
heavily wooded residential sections are worth 
knowing. 


Plant Trips 


Members who have not yet visited Atlanta 
will be impressed with the industrial vigor of 
the South. An interesting series of plant- 
inspection trips are being arranged for those 
who want to inspect Atlanta's production 
facilities at firsthand. Trips will be made to 
Electric Storage Battery Company, the Coca- 
Cola Company plant, Atlantic Steel Company, 
and several other plants. 

Atlanta is known as “‘the Dogwood Capital 
of the World’ and members are assured that 
while April 1 is early for dogwood blooms, 
it is expected that those attending the ASME 
Spring Meeting will find enough scattered 
blossoms to serve as a preview of Atlanta's 
beauty during the dogwood season. 


ASME News 


r 
Xi 
= 
| 
4 


Fesruary, 1951 


Second National Conference Planned by 
ASME Process Industries Division 


ECHANICAL-engineering contributions 

to the solution of industrial-pollution 

problems will be the theme of the second an- 

aual conference of the Process Industries Divi- 

sion of The American Society of Mechanical 

Engineers to be held at the Lord Baltimore 
Hotel, Baltimore, Md., April 17-19, 1951. 

The ASME Process Industries Division was 
organized in 1934 and currently has a member- 
ship of 3000 mechanical engineers operating 
and designing mechanical equipment for such 
industrial processes as air conditioning, re- 
frigeration, distillation, evaporation, drying, 
fluids handling, food manufacture, mechanical 
separation, sanitation, water conditioning and 
wastes treatment, and manufactured and 
natural gas 

The Division's first national conference held 
in Pittsburgh in 1950, uncovered wide interest 
among mechanical engineers in a program 
which would funnel into the literature tech- 
nical papers on problems confronting engi- 
neers in the process industries. 

ASME members who are interested in the 
Division's activities, but who have not yet 
become affiliated with it, are urged to write to 
J. B. Chamberlain, Chilean Nitrate Sales Cor- 
poration, 120 Broadway, New York 5, N. Y., 
secretary of che Division. 

The tentative plans for the 1951 conference 


call for five technical sessions, a welcome 
luncheon, a banquet, and a series of plant trips 
to representative industries of Baltimore. 
Many of the papers will center about problems 
relating to abatement of air and stream pollu- 
tion. 

While specific papers cannot be announced, 
some tentative commitments have been re- 
ceived. 

A paper on electrostatic precipitation will be 
presented. One session will be devoted to 
industrial hygiene with particular reference to 
plant hazards introduced by toxic gases. 
Other papers to be presented are on such sub- 
jects as equipment for measuring industrial 
wastes, evolution of a bladeless surge and 
trash pump, and air conditioning of factories. 
Another paper will describe a new scavenging 
device which may prove useful in removing 
oil slicks from American harbors. A high 
light of the technical program promises to be a 
panel discussion on airypollution at which ex- 
perts from several industrial centers will ex- 
change latest experiences. 

Arrangements for the program are in charge 
of S. B. Sexton, chairman, Arthur Gompf, and 
Harland Hyde, of the ASME Baltimore Sec- 
tion, and J. H. E. Fedeler, chairman, E. L. 
Knoedler, and L. A. Dorgan, of the ASME 
Process Industries Division. 


ASME Region VIII to Hold Meeting in 


Kansas City, 


EGION VIII of The American Society of 

Mechanical Engineers, composed of ail 
or parts of the states of Wyoming, Colorado, 
New Mexico, Oklahoma, Kansas, Arkansas, 
Missouri, Louisiana, and Texas, will hold its 
second purely regional meeting at the Roose- 
velt Hotel, Kansas City, Mo., April 16-19, 
1951. 

Oriented on a regional rather than on a na- 
tional basis, the meeting will present a pro- 
gram aimed to stimulate interest in Society af- 
fairs by providing an opportunity for local 
engineers to discuss engineering matters of 
cegional interest. The first such meeting, 
held in Dallas, Texas, in 1950, demonstrated 
that the regional-meeting idea had many ad- 
vantages. 

Ten technical sessions are planned for the 
1951 meeting. Four of these sessions will be 
scheduled for Monday, April 16, three for 
Tuesday morning, and three for Wednesday 
morning. Inspection trips are planned for the 
afternoons of Tuesday and Wednesday. Three 
such trips have been scheduled; one to the new 
Hawthcrne Station of the Kansas City Power 
and Light Company; another to the Vendo 
Company of Kansas City, manufacturers of 
automatic vending machines; and the third, 
a combined trip to Midwest Research Insti- 
tute and the Linda Hall Library, one of the 
country's fine technical libraries. The Mid- 
west Research Institute is a research organiza- 
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tion engaged in private and governmental re- 
search. 

While the details of the technical program 
have not yet been filled in by R. P. Hahn, 
papers chairman for the meeting, some titles 
have been announced. C. N Kimball of 
Midwest Research Institute will present a 
paper on ‘‘The Research and Development of 
Resources." The engineering staff of the Boe- 
ing Aircraft Company in Wichita, Kan., will 
Present an interesting paper on the Bocing 
gas turbine. 

Another paper definitely scheduled is on 
“Welding, Stress Relieving, and Field Testing 
of High-Temperature and High-Pressure Pip- 
ing. 

Still in the tentative stage are plans for 
several social events. These may include a 
dinner and noon luncheons with short talks 
by guest speakers. ASME student-member 
attendance is planned for the Tuesday lunch- 


con. 

The following persons are in charge of the 
meeting: General chairman, Chester Cotter; 
tice-chairman and secretary, C. E. Brown; 
meetings and papers, R. P. Hahn; hotel, E. M. 
Bruzelius; registration, Newby Miller; enter- 
tainment, T. C. Cheasley; inspection trips, 
E. L. McDonald; publicity, Martin Goland; 
finance, L. T. Mart; student activities, C. R. 
Green; and ladies program, Mrs. T. C. 
Cheasley. 
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ence Program Takes Shape 


Tz Pittsburgh Mechanical Engineering 
Conference sponsored by the Pittsburgh 
Section of The American Society of Mechanical 
Engineers will be held in the William Peno 
Hotel, Pittsburgh, Pa., April 19-20 1951. 
The theme of the conference this year will be 
“Pittsburgh Engineering Accomplishments”’ 
and will cover recent mechanical-engineering 
developments which have taken place in Pitts- 
burgh and vicinity and those to which 
Pittsburgh engineers and organizations have 
contributed. 

Six professional societies will participate in 
the conference by sponsoring technical papers. 
They are: American Society of Lubricating 
Engineers, Engineering Society of Western 
Pennsylvania, Society for the Advancement of 
Management, American Society of Heating 
and Ventilating Engineers, American Ma- 
terials Handling Society, and the American 
Society of Refrigerating Engineers. 

Commitments from authors have already 
been received for papers on the following sub- 
jects: Design and lubrication of bearings; 
interesting aspects of several recent construc- 
tion jobs; economics of machinery replace- 
ment; design of the heating and ventilating 
system for the Greater Pittsburgh Airport; 
aluminum panels for cooling and heating of 
buildings; material handling in the new 
Fisher body plant at Pittsburgh; blowers, 
refrigeration, and heating of wind tunnels; 
turboexpanders for refrigeration; the Elramus 
Power Station; and railroad locomotive power 
developments. A feature of the technical pro- 
gram will be a symposium on metalworking. 

The social high light of the conference will 
be the banquet on Thursday, April 19, in the 
ballroom of the William Penn Hotel. All 
members of participating societies have been 
invited to attend. It is expected that ASME 
Pres. J. Calvin Brown will be the guest of 
honor. As in the past, the banquet will pro- 
vide the occasion for presentation of awards to 
engineers prominent in the Pittsburgh area. 


Nominations Sought for 
ASME 1951 Awards 


LL members or agencies of the Society such 
as Committees, Sections, and Professional 
Divisions, are encouraged to submit nomi- 
nations for the various awards not later than 
March 1 of each year. Each nomination 
should be supported by the following: (1) Full 
statement of the training, experience, and no- 
table contribution of the nominee; (2) state- 
ment of the basic reasons for submitting the 
nomination and for believing the nominee is 
eligible for the honor; (3) other information 
or teference which will assist the Board on 
Honors in considering the uominec. 

It is absolutely essential that such nomi- 
nation carry the present title and company 
connection of the candidate, or if he is retired, 
his present residence address. 

Those wishing to make a nomination should 
first obtain a copy of a Manual on ASME 
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Honors and Awards. This may be had by 
writing to the Secretary, ASME, 29 West 39th 
Street, New York 18, N. Y. 


Awards for 1950 

Honorary Memberships: Five may be awarded 
each year. The Constitution provides the re- 
cipients shall be persons of ‘‘professional emi- 
nence."’ These awards are not limited to So- 
ciety members. A nominee must be endorsed 
by 25 members of the Society. 

ASME Medal: This award is made for dis- 
tinguished service in engineering and science, 
and may be conferred in recognition of general 
service in science having possible application 
in engineering. 

Holley Medal: The award is made for some 
“*great or unique act of genius of an engineer- 
ing nature that has accomplished a great and 
timely public benefit.” 

Worcester Reed Warner Medal: This award is 
made to honor the author of an outstanding 
contribution to permanent engineering litera- 
ture. Permanent engineering literature may 
be a book, a series of books, a single paper, 
or a series of papers, which have been recog- 
nized as important additions to engineering 
literature by the profession. 


1951 RAC Meetings 
Announced 


ETWEEN March 11 and May 8, 1951, 

all Sections of The American Society of 
Mechanical Engineers will send delegates to 
eight Regional Administrative Committee 
Meetings, one to each of the ASME Regions, 
to discuss regional and national problems, 
as well as to consider and act upon items sub- 
mitted by various sections. This material is 
compiled by the Agenda Committee. 

This year Region IV will hold its RAC 
meeting as part of the events planned for the 
1951 ASME Spring Meeting, Atlanta, Ga., 
April 2-5, 1951. Region VIII will hold its 
RAC meeting as part of the three-day Region 
VIII annual meeting, Kansas City, Kan., April 
16-19, 1950. 

In the fall of each year the ASME Agenda 
Committee invites each section to suggest 
topics for discussion for the next Conference. 
These items are tabulated by che Agenda Com- 
mittee and sent to each of the ASME sections 
for approval. Items approved by 15 or more 
sections are placed on the final agenda for con- 
sideration by the Regional Administrative 
Commitrees. Items approved by a majority 


of the RAC meetings are then placed on the 
agenda of the Regional Delegates Conference. 
Each delegate to these meetings and the Con- 
ference receives a mileage and per diem allow- 
ance from the National Society toward his 
expenses. Two delegates from each section 
attend the Regional Administrative Committee 
Meetings, at which two delegates from each 
region are selected to carry actions of that 
region to the Regional Delegates Conference 
held at the time of the Semi-Annual Meeting. 
The actions of this Conference are referred to 
Council for final disposition. 


ASME Mexico Group 
Reports Active Season 


of The American Society of 
Mechanical Engineers resident in Mex- 
ico, who recently organized ASME activities 
in Mexico City under group status, have held 
more than ten meetings, according to José M. 
Cabrera, secretary. 

At its regular meeting Nov. 14, 1950, at- 
tended by 16 members and 18 guests, the Group 
heard T. Hall Barns, vice-president and plant 

| manager, Reynolds International de Mexico, 
speak on the history and present status of 
aluminum as an industrial material. 

Referring to the task ahead, Mr. Baras re- 
ported that the aluminum industry has been 
called upon by the U. S. Government to 
double its production in the next two years. 
This was a gigantic task, he said, because of the 
world-wide shortage of hydroelectric power. 
Fortunately, the aluminum industry has antici- 
pated government demand and has been 
preparing for expansion. The industry has 
been supporting research and development 
which would assure achievement of the new 
production goal. 

In October, 1950, the ASME Mexico Group 
took part in an interesting meeting as guests 
of the Mexico Ministry of Communications, 
Mr. Cabrera reported in a letter to Ernest 
Hartford, executive assistant secretary, a 

A Mexico group of the ASME was author- 
ized by Council in November, 1949. Officers 
are: Chairman, George C. Siefert, manager, 
Mexico City Office, Combustion Engineering- 
Superheater Company; ic , Daniel 
M. Booth, regional manager, Export Division, 
Nordberg Manufacturing Company; 
tary, José M. Cabrera, consulting engineer, 
Mexico City, Mex. ; treasurer, Juan J. Martinez, 
chief, research and control department, Mexico 
Light and Power Company, Lrd. 
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ASME Calendar of 
Coming Events 


April 2-5 


ASME Spring Meeting, the Atlanta Biltmore, 


Atlanta, 

(Final date for submitting papers was Dec. 1, 1950) 
April 16-18 

ASME, R VIII, Annual Meeting, Hote! 
President, Kansas City, Mo. 

April 17-19 


ASME Process Industries Division Conference, 
Lord Baltimore Hotel, Baltimore, Md. 
(Final date for submitting papers was Dec. 1, 1950) 


June 11-15 

ASME Semi-Annual Meeting, Hotel 
York, Toronto, Ont., Can. 

(Pinal date for submitting papers was Feb. 1, 1951) 


June 22-23 
ASME Applied Mechanics Coast 
Conference, Si 

genes, through 4, N. Goodier, 
Stanford University.) 


Royal 


25-29 
ASME Oil and Gas Power Division Conference, 
Baker Hotel, Dallas, Texas 
(Final date for submitting papers was Feb. 1, 1951) 


Sept. 10-14 

ASME Industrial Instruments and Regulators 
Division and Instrument Society of America 
Exhibit and Joint Conference, Houston, Texas 


(Pinal date for submitting papers—May 1, 1951 


Sept. 24-26 

ASME Petroleum Mechanical Engineering Con- 
ference, Hotel Mayo, Tulsa, Okla. 

(Final date for submitting papers—May 1, 1951) 


Sept. 25-28 

ASME Fall Meeting, 
apolis, Minn. 

(Final date for submitting papers—May 1, 1951) 


Oct. 11-12 
ASME Fuels and AIME Coal Divisions Joint 
Conference, Hotel Roanoke, Roanoke, Va. 
(Final date for submitting papers—June 1, 1951) 


Nov. 25-30 

ASME Annual Meeting, Chalfonte-Haddon Hall, 
Atlantic City, N. J. 

(Pinal date for submitting papers—July 1, 1951) 
(For Meetings of Other Societies see page 173) 


Hotel Radisson, Minne- 


In June 1950, the Mexico group asked for 
section status. Because the American Insti- 
tute of Electrical Engineers and the American 
Society of Civil Engineers have established 
Mexico sections, mechanical engineers feel they 
are at a disadvantage without the preroga- 
tives of full section status. ASME Council 
has the request under consideration pending 
clarification of policy on setting up of sections 
of the Founder Societies in non-U. S. territory. 


1951 Regional Administrative Committee Meetings 
Region Place Hotel Days Date 
(Tentative) 
I New Haven Quinipiac Club or Taft Fri-Sat May 11-12 
ll New York Headquarters Tues-Wed March 27-28 
Ill Schenectady Van Curler Mon-Tues May 7-8 
IV Atlanta Biltmore Sun April Ist 
Vv Grand Rapids Morton Mon-Tues April 9-10 
VI Omaha Fontenelle Fri-Sat April 20-21 
Vil Sale Lake City Newhouse Mon-Tues April 23-24 
i i April 15 
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ASME Standards Workshop 


Gages and Gaging 


The long-awaited revision of American 
Standard B1.2 on Screw Thread Gages and 
Gaging was recently released by Subcommit- 
tee No. 9 of the Sectional Committee on Stand- 
ardization and Unification of Screw Threads 
and will be circulated for comment within 
ten weeks. 


Bolts 


Subcommittee No. 5 of Sectional Commit- 
tee B18 on Dimensional Standardization of 
Bolts, Nuts, Screws, and Similar Fasteners, 
announced recently that its proposed revision 
of the American Standard on Round Unslotted- 
Head Bolts will be circulated for comment be- 
fore March 1. 


Surface Quality 


Sectional Committee B46 on Classification 
and Designation of Surface Qualities held a 
meeting during the ASME 1950 Annual Meet- 
ing to receive the report of its subcommittee, 
which was established in 1949 to prepare a 
draft for a proposed American standard on 
physical specimens of surface roughness and 
lay. The Committee reviewed the draft and 
approved release of it for letter-ballot vote of 
the Committee. 

Two types of physical specimens of surface 
roughness and lay were suggested by the sub- 
committee. The first type, the committee 
explained, was intended for precision refer- 
ence of roughness height in checking calibra- 
tion of instruments for measuring surface 
roughness, and not for visual or tactual com- 
parisons. The second type, intended to 
illustrate commonly used machined surfaces 
embracing a range of roughness values and 
methods of manufacture, was to be used for 
determining roughness specifications and for 
control of surface roughness where visual and 
tactual comparisons were adequate. 

E. J. Abbott, president and general man- 
ager, Physicists Research Company, Ann Ar- 
bor, Mich., is chairman of the Sectional Com- 
mittee. 


Drafting Practices 


ECTIONAL Committee Z14 on Standards 

for Drawings and Drafting Room Prac- 
tice which was reorganized in 1949 to revise 
and expand the 1946 American Standard for 
Drawings and Drafting Room Practice, met 
during the 1950 ASME Annual Mecting. 
The Committee has under way a standardiza- 
tion project which will culminate in about 
fifteen sections covering standardization of all 
aspects of engineering drawing and drafting 
practice to be known as the ‘American Draft- 
ing Standards Manual.’ The sections will 
cover such subjects as size and format of draw- 
ings, line conventions, projections, pictorial 
presentation, dimensioning and placing toler- 
ances on drawings, castings, forgings, metal 
stampings, schematic and wiring diagrams, 
hydraulic diagrams, and others. 
In addition to drafting information the new 
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drafting standards manual will contain de- 


sign information to assist draftsmen when 


called upon to make design decisions. 

This project is being expedited by R. P. 
Hoelscher, chairman of the Sectional Commit- 
tee, who is devoting a great deal of time to 
co-ordinating the work of the various sub- 
committees. 


New Chairmen 


R. G. Cummings, administrative engineer, 
Ford Motor Company, Dearborn, Mich., has 
been appointed chairman of Subcommittee 8 
on Castings of Sectional Committee Z14. 

A. E. Lofberg, advisory engineer, Westing- 
house Electric Corporation, East Pittsburgh, 
Pa., was appointed chairman of Subcommittee 
15 on Schematic and Wiring Diagrams of Sec- 
tional Committee Z14. 

Harry H. Gotberg, vice-president and chief 
engineer, Colonial Broach Company, Detroit 
Mich., was appointed chairman of Sub- 
committee 7 on Gears, Splines, and Serrations, 
of Sectional Committee Z14. 

Kenneth Court, hydraulic circuit supervisor, 
Vickers Incorporated, Detroit, Mich., was 
appointed chairman of Subcommittee 17 on 
Hydraulic Diagrams of Sectional Committee 
Zi4. 


Abbreviations 


~ single sectional committee to be responsi- 
bie for standardization of all abbreviations 


. was recommended recently at a meeting of the 


Drawings and Symbols Correlating Committee 
of the American Standards Association. The 
proposal was made by a special committee 
which undertook to study the relationship of 
the work of Sectional Committee Z10, which 
is responsible for letter symbols and abbrevia- 


Whom Do You Want 
for President in 1952? 


IHE National Nominating Com- 

mittee is accepting proposals for 
nominations of members for the 1952 
Presidency and other offices of the 
Society. 

You as a member can help the Com- 
mittee to find men of the caliber the 
Society needs to fill this and other high 
offices. 

For instruction on how to submit 
proposals to the Committee see page 
87 of the January issue. 

Please send all proposals to Paul T. 
Onderdonk, Secretary, ASME National 
Nominating Committee, Consolidated 
Edision Company of New York, Inc , 4 
Irving Place, New York 3,N Y. 


tions for science and engineering, and Sec- 
tional Committee Z32, which concerns itself 
with standardization of graphical symbols and 
abbreviations for use on drawings. 

To avoid overlapping responsibilities, the 
special committee recom the following 
division of responsibiliry among Sectional 
Committees Z10, Z32, and the proposed sec- 
tional committee: 

Z10 Letter Symbols. Standardization of 
letter symbols for equations and formulas 
under the sponsorship of The American So- 
ciety of Mechanical Engineers. 

Z32 Graphical Symbols and Designations. 
Standardization of graphical symbols for 
reference designations, and device-function 
designations under the sponsorship of the 
American Institute of Electrical Engineers and 
the ASME. 


Proposed Sectional Commi Abbreviati 
Standardization of all abbreviations under 
sponsorship of the ASME. 


Junior Forum 


The Mechanical Engineer in Industry 


MERICAN industry is a specialized 
field which offers within its fences 
“high opportunities and honor’ for all me- 
chanical-engineering graduates who care to 
compete for them. 

This point was made recently by J. E. 
Trainer, director and vice-president-in-charge- 
of-production, The Firestone Tire and Rubber 
Company, Akron, Ohio, in a talk to senior 
mechanical-engineering students of Pratt 
Institute, Brooklyn, N. Y. Out of his 36 
years of industrial experience, first as an elec- 
trical engineer, then as a boiler manufacturer, 
and more recently as a director of one of the 
nation’s large manufacturing organizations, 
Mr. Trainer made some basic observations on 
the nature of American industry and the truths 
that guide the destinies of men in it. 


Excerpts from his talk follow: 
Keep an Open Mind 


The first thing that industry will expect of 
you is an open mind. Within recent years 
there have not been enough engineering gradu- 
ates to fill the needs of industry. Now I can 
just imagine that each one of you is saying to 
yourself, ‘That's wonderful. I'm sure of 
picking off a nice fat job.'’ Right up to this 
point I would say there is nothing abnormal 
nor unhealthy in this kind of reaction. I am, 
however, disturbed by the increasing numbers 
of engineering graduates who apply for jobs 


’ with a fixation—such as a fixed idea of special- 


izing in design or a fixed idea of avoiding 
the drafting board. One of the first things 
industry will expect of you is an open mind. 
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The engineering graduates I particularly 
like. . . . are those who are willing to learn 
from the bottom up. I like a young engi- 
neer who is willing to get grease under his 
fingernails, or carbon black in his hair 
who is willing to pitch in and work with his 
hands when the pressure’s on to get the wheels 
turning again. 

Of necessity, a mechanical-engineering 
course today can teach little more than funda 
mentals. Next, you will have to learn the ap- 
plication of those fundamentals to the specific 
problems, the specific equipment, the specific 
processes of the industry that provides you 
with a job. Don't be afraid of the menial 
tasks. Don't feel that any of them is below 
the dignity of an engineer. Your succeeding 
jobs will depend upon how well you do each 
present job; and how well you do it will be 
measured by more yardsticks than mere tech- 
nical efficiency. 


Nature of Production 


Production is the creation of material things 
of value. It is these “‘things’’ or “products” 
available in quantity at reasonable prices that 
set our American standard of living apart 
from that of the rest of the world. It is the 
product, its quality and price, that vitally af- 
fects each one of us in our role as a consumer. 
Ie is the production end of our business that 
requires the specialized knowledge of a me- 
chanical engineer. To be of most value... .a 
mechanical engineer must learn about produc- 
tion. He must learn prior and subsequent 
operations and their effect upon the operation 
of a piece of equipment under specific engi- 
neering review. In some instances, he must 
learn to know the physical limitations of 
operators of equipment 

He must collaborate with chemists and 
physicists on equipment involving processes 
that may affect the physical characteristics or 
quality of a product. He must win the con- 
fidence of the foremen and supervisors who will 
have the responsibility for operating equip- 
ment which he may develop. 

Your induction into business... . will 
probably be in a capacity that requires lictle 
more than your individual effort. Your prog- 
ress . will be influenced largely by your 
capacity to give leadership. Respect is the 
foundation of leadership—and the man who 
doesn't “know his stuff’ from the ground up 
can never command the respect of those who 
work under his direction. 


Leadership 


But what is leadership? Like all intangibles, 
it is hard to define; but | have come to think 
of it simply as chat quality in a man which 
makes other people want co help him. 

A leader isateam man. He is willing to give 
more co-operation than he expects to get 
He makes no promises he cannot keep. He 
doesn't try to hog the spotlight. He is nor 
overjealous of his own authority. He is 
jealous of his own integrity. And he doesn't 
come to the work of a morning with a belly- 


ache and a sour puss. 
The Factory 


A large factory is like a city. The engineer 
has to deal not only with machines and 


methods—-he has to deal with people and 
participate in an organized endeavor. Bear 
this in mind: Companies are not brick and 
mortar and machines. Companies are people. 

Doubtless you have heard stories about 
individual geniuses, mental giants who re- 
volted at “‘regimentation,’’ men who—be- 


‘cause of sheer brain power—were provided 


with an ivory tower where they could work 
along as they pleased, without being disturbed 
and without disturbing others. There have 
been such men and they have made some 
worth-while contributions to society. Such 
men, however, left little beyond the discovery 
of a single principle or the invention of a single 
machine. Men whose shadows lengthen 
across our land today in the form of living 
organizations dwelt in no ivory towers. 
Specialization 

Specialization is a natural and necessary out- 
growth of the widening of man’s horizons 
to a degree that makes it impossible for a 
man to be a jack-of-all-trades. However, I 
would like to offer one word of caution: A 
specializing process sometimes tends to chan- 

el an individual's interests too narrowly. 

trive to be a whole man! 

The specialized field you're entering is 
broad enough to afford you high opportunities 
and honor within its own fences. The prin- 
ciples of leadership within that field are no 
different from those outside it. And if you 
later want to graze in broader pastures, you 
will not lack opportunity if you prepare your- 
selves for it. 

Not one of you today knows your own 
lagent capacities. You don't know where you 
can go. The qualities of leadership are de- 
veloped through experience and mental exer- 
cise. Set a high goal! You may not reach it 
but you'll enjoy the trying—and you'll come 
a lot closer to it for having tried. 


Note to Student Members 


FTER you leave the campus you will re- 

ceive Mecnanicat only if 
you notify Headquarters of your new address. 
Send in both the old and new address. Best 
bet is to use the change-of-address forms ob- 
tainable from your honorary chairman. 


‘len for a Better 
Job? 


ANY fine executive and engineer- | 
ing jobs are available for which | 
the Engineering Societies Personnel 
Service, Inc., is unable to recommend 
engineers. ESPS registration files are | 
at an all-time low. 
If you are unemployed or secking a 
| better job, contace the nearest office 
of the ESPS—New York, Chicago, De- 
troit, or San Francisco—and make your 
availability known. 
Atrrep H. Maver 
Executive Director 
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Engineering Societies 
Personnel Service, Inc. 


These items are from information furnished 
by the Engineering Societies Personnel 
Service, Inc., in co-operation with the na- 
tional societies of Civil, Electrical, Mechani- 
cal, and Minin and Metallurgical En- 
gineers. This Service is avatlable to all 
engineers, members or not, and is operated 
on a nonprofit basis. In applying for 
positions advertised by the Service, the 
applicant agrees, if actually placed in a 
position through the Service as a result of an 
advertisement, to pay a placement fee in 
accordance with the rates as listed by the 
Service. These rates have been established 
in order to maintain an efficient nonprofit 
personnel service and are available upon 
request. This also applies to registrant 
members whose availability notices appear 
in these columns. Apply by letter, addressed 
to the key number indicated, and mail to the 
New York office. When making application 
for a position include six cents in stamps for 
forwarding application to the employer and 
for returning when necessary. A weekly 
bulletin of engineering positions open is 
avatlable at a subscription of $3.50 per 
quarter or $12 per annum for members, 
$4.50 per quarter for nonmembers, payable 
in advance. 


New Y Chicago 
8 West 4 toth St. 84 East Randolph Street 


Detro San Francisco 
100 Reeewesth Ave. 57 Post Street 


MEN AVAILABLE! 


ASSISTANT Propuction-MgtHops ENGINgEK 
28, married. Four years co-ordination and ex 
pediting. Good methods and production man 
Desires connection in New York area offering 
greater responsibilities. rene student, 100 
credits toward BSME. Me- 


MECHANICAL -InpusTRiAL ENGingeR, 30, BSE 
10 years’ administrative and technical engineer 
ing functions in process and metal-fabricating 
industries. Development, co-ordination design, 
estimating, handbooks, specifications, reports 
industrial and mechanical plant lay 
out, tooling, and meth ires responsible 
engineering position. Med 


Enorneer, MS, 13 years’ ferrous and nonfer 
rous production and research with plant and 
supervisory experience. Desires responsible posi- 
tion metallurgical field. Interested also in pro- 
fessorship of appropriate ~ in recognized 
engineering college. 


Carer Encrnesr, 44, presently employed 
registered, mechanical, electrical, and adminis- 
trative background in electric-utility and chemi- 
cal plants. Experienced in heat-balance studies 
auxiliary services, in an 


industrial-plant e, reor: ion, and 
job and cost control. Me-806. 
MANUPACTURING ME, Stevens 


1937. Unusual precision metal working back- 
ground combining manufacturing engineering 
methods, tooling, machine design, and time study 
Currently employed as manufacturing project 
engineer. Me-807. 


POSITIONS AVAILABLE! 


Stanparps E , 30-45, ing de- 
gree or equivalent, minimum of five years stand- 
ards work, to take charge of standards depart 
ment for eastern manufacturer of industria! 
machinery. Salary open. Y-4499. 


INDUSTRIAL ENGINEER, One to five years’ exper 
ence, preferably in the textile, carpet fabrication 
or needle trade. %0 $5000. Pa. 50. 

Mecnanicat ENGINEERS’ conveying experience 

, for urers of conveyer equip- 
ment and One is for the 
foreign department for work ‘consisting of pre- 


1 All men listed hold some form of ASME 
membership 
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perature control 
Traps on steam 


arway traps maintain even tem- 


peratures because they continually sample and 
respond to a trickle of the condensate. There is no 


arrest in flow, no waiting for large quantities : 


of condensate to accumulate, or trapped steam 
pockets to condense. 

Other reasons why Yarway Impulse Traps have 
become first choice in many thousands of plants: 


@ They get equipment hotter, sooner 

@ Small size, light weight 

@ Easy to install, easy to maintain 

@ Only one moving part 

@ Good for all pressures 

@ Stainless steel construction 

@ Low cost 
If you are not already familiar with these and 
other advantages of the Yarway Impusle Steam 
Trap, try one for free and find out for yourself. 
Call your nearby Yarway distributor, or write to: 


YARNALL-WARING COMPANY 
108 Mermaid Avenue ¢ Philadelphia 18, Pa. 
BRANCH OFFICES IN PRINCIPAL CITIES 
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paring quotations, catering ocean freight and 
insurance expenses, and will involve financing. 
New York, N Y-4651 


Enomvgers. (a) Mechanical or civil engineer, 
graduate, broad experience in design and prepara- 
tion of plans and specifications for industrial 
facilities, utility systems, and airfields. Will 
assist in the supervision of architect-engineers’ 
contracts for military construction and will in- 
volve review of plans for conformance with estab- 
lished design criteria and directives. Must be 
qualified to deal with representatives of military 
establishments and architect-engineer firms con- 
cerned with the various projects. $5400-$6400. 
(6) Architects, college graduates in architecture, 
capable of preparation of master plans for military 
installations. Should be a capable designer an 
have had a broad experience in preparation of lay- 
outs and the development of plans for large areas 
or municipalities $4600-$5400. Washington, 
D.C. Y¥-4652 


production of motors, generators, solenoids, con- 
trols, ete. Canada, -4731. 


Desion ENcInger, good background in pumps 
and compressors, preferably experienced in re- 
frigeration and air conditioning. $7500-$10,000. 
Midwest. Y-4770. 


MECHANICAL-ENGINEER Destcners, 35-45, to 
take complete charge of the mechanical design of 
an architect-consultant specializing in hospitals, 
schools, apartment, and commercial buildings. 
Must have had extensive experience in plumbin 
heating, and air conditioning. $7300-90008. 
South. Y-4776 


MecHANICAL ENGINeER, graduate, for product- 
engineering department. Must have had experi- 
ence with sheet-metal parts and metal stampings 
and experienced on business machines, type- 
writers, adding machines, or related products. 

N. J. Y-4792 


E (a) Production engineer, 35-50, 


ENGINEERING Drarrsman, 25-35, ical 
graduate, at least three years’ experience on pip- 
ing and plant layout, to design and lay out — 
sping and equipment. $4200. ew 
York, Y-4654. 


MECHANICAL ENGINEER, recent graduate, some 
experience desirable, and some agricultural back- 
ground. To $5400. Hawaii. Y-4668. 


Enotwngers (a) Industrial engineer, 35-45, 
graduate in industrial or mechanical engineering, 
or business administration, five to 10 years’ ex- 
— preferably in the a of systems 
or staff of industrial at 
Considerable traveling Headquarters, New 
York, N. Y¥. $8000-$10,000. (6) Methods 
engineer, for = manufacturer of machine tools 
and abrasives. ew England. $12,000-$15,000 
(c) Industrial engineer for staff of Saas 
engaged in paper conversion Must have mini- 
mum of ten 4 experience with this type of 
industry. $10,000. New York, N. Y. Y-4669. 


Time-Stupy Enorneer, 35-45, mechanical or 
industrial graduate preferred, knowledge of blue- 
prints and their specifications, drafting-board 
experience, understanding of machine-shop opera- 
tions, experience in materials handling, conveyers, 
and process equipment helpful. Will supervise 
the department in carrying out responsibilities 
for determination of manufacturing met 
sequence of operations, and standard times; and 
the application of times to specific manufacturing 
orders for the purpose of rate setting, cost control, 
estimating. $8000-$10.000. Midwest. 


Desicnerk minimum of five years’ 
experience in design and layout of package line 
and automatic-packaging machine equipment 
$7000-$9000. New York, N. ¥ 


PLANT SUPERINTENDENT, 40-50, engineering 
graduate preferred, or toolmaking background 
Must be good administrator with knowledge of 
production methods, metalworking, finishing, and 
plastics 7000-89000. Conn. Y-4696 


Macnine Desioner, at least ten years’ experi- 
ence on the design of portable equipment, incor- 
porating pneumatics, hydraulics, and intricate 
motor-driven mechanisms, such as li cam 
movements, toggles leverages, etc., for develop 
ing pressures as high as 40,000 pounds. Engi- 
neering degree desirable, but not necessary 
Minimum salary, $7200. Pa. Y-4697. 


Assistant Curer Enoineesr, mechanical 
graduate, some chemical plant experience 
Should be good administrator with considerable 
knowledge of equipment, construction of build 
ings, and mechanical design for company in the 
chemical field. To $15,000. Mich. Y-4713. 


Vice-Presipent oF Manuracturine, 35-50, 
preferably mechanical graduate, for company 
manufacturing and selling heavy equipment to 
the mining, construction, petroleum, and marine 
industries and to municipal governments. Must 
be experienced in job-shop production, involving 
general machining and assembly of industrial 
equipment. Must be able to handle, through the 
plant works managers, the manufacturing opera- 
tions, building facilities and equipment, produc- 
tion, employee relations, production control, cost 
control, etc. $15,000-$25000, depending on 
qualifications, with substantial bonus. East 
Y-4718 


Enoeers. (a) Chief design engineer with 
experience in the design of metal parts for am 
munition and fuses. $10,000-$12,000. (6) De 
sign engineers with experience in ordnance. Re 
cent graduates wy. to go on drafting board 
00-$4600. Northern N 

5. 


Assistant Curer ENGINEER, mechanical 
graduate, at least 10 years’ experience with an 
jectrical-equipment Y--w~ to assist chief 
engineer on product design, development and 
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Opsratine 40-50, 10 years’ 
experience in responsible operating of gas plant, 
including metering. Knowledge of natural-gas 
distribution. Informed about utility rates. Will 
take complete charge of natural-gas operations for 
utility. 7500. Wis. 159. 


Frecp mechanical, or electrical with 
mechanical background, 30-35, well experienced 
in planning new plant installations or revising 
existing plant installation; prefer bakery, 
creamery plant, or allied industries experience; 
must be able to assume responsibility and deal 
with others. Will plan new equipment installa- 
tions, carry out special assignments, deal with 

lant manager, plant engineers working from 

office for baking company. $6000- 
Considerable traveling. Headquarters, 
Ti. R-7197. 


Desicn, APPLICATION, 
SEARCH ENGINEERS, OR Puvsicists im the field of 
electronics, ation as en- 
countered in complete guided missiles operation. 
Will from recent graduates to 


mechanical graduate, to organize an 
the methods, processing, tool design, toolmaking, 
and plant-layout sections. Must be capable of 
methods and processing work in connection with 
complex electromechanical instruments and 
supervising tool design and toolmaking facilities 
in connection with the above. -$10,000, 
depending on experience. (6) Plant engineer, 
35-50, mechanical or electrical graduate, to 
organize and administer the plant engineering 
department, including complete responsibility for 


PhD. for work on classified projects 
ae To $12,000. Southwest U. S. R- 


Curer Encineer, 35-40, design-development 
engineer, mechanical, 10 years’ experience in de- 
sign and de Pp facturing. Experi- 
ence on heavy , mining pre- 
ferred; ‘of mechanisms, electrical con- 
trol, and machinery applications desirable. Will 

d to make field investigations; do some 


plant construction and plant 
Duties include installation, supervision, and main- 
tenance of plant buildings; water-supply lines 
and systems, power-supply lines and systems; air, 
and gas etc. -$9000. 


N. 


board work and engage in engineering-department 
activities for a manufacturer of mining equip- 
ment. Should have design ability, commercial 
slant, and potentialities for developing adminis- 
trative ability. $6000-$7200. Ill R-7260 


Candidates for Membership and Transfer in the ASME 


pHe application of each of the candidates 
listed below is to be voted on after Feb. 25, 
1951, provided no objection thereto is made 
before that date, and provided satisfactory 
replies have been received from the required 
number of references| Any member who has 
either comments or objections should write to 
the secretary of The American Society of Me- 
chanical Engineers immediately. 


KEY TO ABBREVIATIONS 
R = Re-election; Rt = Reinstatement; Rt & 


Muntican, Joun R., Evergreen Park, III. 
Moore, W. M., Shreveport, La 

Morey, Francis C., Kensington, Md. 
Moses, Warren G., New Orleans, La. (Rt & T) 
Lioyp E., Flint, Mich 
Pav.u«onts, R. S., Greensburg, Ind. 

Privat, V. S., Nagercoil, Madras, India 
Ricnpourc, Watker L., Greensboro, N. C. 
Rowton, Lestiz A., Lowell, Mass. 

Russet, G., New Brunswick, 5. 
Sampson, RICHARD D., Cleveland, 

SARKAR, s K., Sindri, ‘Bihar, India 
Scutunpt, Kennera C., Moiine, Il. 
Ernest A., "Toledo, 


T = Reinstatement and Transfer to M 


NEW APPLICATIONS 


For Member, Associate, or Junior 


Assure, Ropert W., Seattle, Wash. 

ANDERSON, CHARLES E_, San Francisco, Calif. 

Barcer, J. P., Corning, N. 

Bastian, Rosert J., Buffalo, N. Y. 

BeckMANN, Leroy >. Toledo, Ohio 

Betiamy, C., Lamont, Wyo 

BLayLock, RAWLAND E., Little Rock, Ark. 

Bour, Jay A., Ann Ar’ bor, 

J. S., Manhattan Calif. 

Burke, THeovors G., Ossining, N. Y. 

CaTenaro, A., Brooklyn, N. Y. 

CHAPMAN, ALBERT, Garden ity, & 

DeCrow, Tuomas W., Van Nuys, Cal 

pe D., New La. 

Desart, Daarmisins D., Bombay, India 

Lewis L., Jrx., Rochester, N. Y. 

Dresse., Noe. T., New Orleans, La. 

Ev_per, Roperrt C., Atlanta, Ga. 

Fone, At_een C. (Miss), Newark, N. J. 

Greve, DonaLp W., Massapequa, L. I., N. Y. 

Guick, Lawrence V., Jr., Edge Moor, Del. 

Rosert S., Harrison, N. 

Gorxs Lewis R., Maplewood, N. 

Guparts, Peter P., New York, N. 

Hatt, T., Charlotte, N.C. 

Haurn, Harry H., Pittsburgh, Pa. 

Heartz, R. S., Montreal, Que., Can. 

Hess, Rosert T., Cleveland, Ohio 

Hows, Wicrrep H., Foxboro, Mass. 

someen. J. Harry, Columbus, Ohio 
ELLERSBERGER, ARMIN J., Montreal, Que., Can. 

Korpys, STANLey, Newar 

Krart, H., Alliance, Ohio 

Lato, G. F., Delavan, Wis 

Lann, Leonarp L, Irvington, N. J. 

Laurier, Maurice J., New London, Conn 

MacWuttams, Jr, Baltimore, Md 

Matorana, SALvatTore J., Youngstown, Ohio 

Maveerry, Myers M., Pekin, 

W. B., Cleveland, Ohio 

McCLENATHAN, Rosert C., Erie, Pa. 

McCu James H., Texas City, Texas 

McNamara, Joun H., Moline. Ill. 

MELMAN, Seymour, New York, N. 


V., New York, N. Y. 
Serpovp, Freveric« L., Havertown, Pa. 
Supra, F., Plainfield, N 
Sirsa, CurisMan O., Pittsburgh, Pa. 
Soperserc, C. Ricwarp, Lincoln, Neb. 
Starkey, WaLTErR L., Columbus, Ohio 
Sunpe, Gunnar, Brooklyn, N. Y. 
Taytor, James W., Ware Shoals, S. C. 
THemcaarp, E., Winfield, Ill. 
Tozztnt, Geno J., New York, N. 
Westmorevanp, jutius C., Washing D.C. 
Yeu, Gorpon Cuten- Kuan, Cam 
ZaWISLAK, FRANK A., St. Albans, N. Y. 
CHANGE IN GRADING 

Transfers to Member and Associate 
Appy, Joun L., Jr., Grosse Pointe, Mich. 
Barton, Ricnarp B., South Pasadena, Calif. 
Bons, G. W., Colchester, Essex, Englan 
ALBERT, Providence, R. 
DeZupay, Econ A., Pittsburgh, Pa. 
Evanson, C. E., Chicago, In. 
Fiorin, Ursan A., Chicago, Ill. 
Grim, G., N. ¥. 
Hamer, I M., Ajax, ‘Ont., 
HARTMAN, Lawrence R., Baltimore, Md. 
Heats, Cuarces O., Jr., Corvallis, Ore. 
Kaun, C., Jr., New York, N. Y. 
Lynn, E. W., New York, N. Y. 
Mackay, Tuomas R., Pomona, Calif. 
Perry, H. M., Portland, 
Rao, K. SrrHARAMA, Esplanade, Madras, India 
Rurkovskxy, Hyman D., Dover, 
Scueck, Frep w., Chicago, 
Serert, Ropert F., St. Louis, Mo. 
Sprr_er, Tusopore M., Schenectady, N. Y 
Cuarves A., Albuquerque, N. Mex 
SwarrnHout, Harry Schenectady, N. Y. 
Taney, Aumert R.. Barberton, Ohio 
Viti, Jonn, Philadelphia, Pa. 
Wener, Marion H., Cuyahoga Falls, Ohio 
WuitaMms, Ervin M., Spartanburg, S. C 
Wituiams, Georce L., Los Alamos, N. Mex. 
Wiutas, Harry D., Yonkers, N. Y. 

LER, LAWRENCE, Mexico, 
Transfers from Student Member to Jn ‘unior. .100 


(ASME News continued on page 184) 
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The works manager of a large plant made this friendly 
statement to a Roots-Connersville representative. What 
he really meant was that R-C Blowers and related equip- 
ment perform so satisfactorily and dependably that they 
seldom need anything more than routine inspection by 
his own men. 

In large and small plants, in every industry, R-C 
products uniformly give this kind of reliable operation. 
They continue to deliver rated capacities, year after year, 
with a minimum of maint whether a small 
Rotary Positive Blower of 5 cfm capacity or a Centrif- 
ugal unit moving up to 100,000 cfm. And remember, 
only Roots-Connersville gives you this dual-choice. 


If you are planning a new plant, expansion, or re- 
placements, R-C engineers will work with you to select ROTARY One of two Type RCDH Rotary Pos- 
the equipment best fitted to your needs. Almost a century Hive units in vecuum service in © 
of experience is at your service. dn, 
BLoweR CorPorATION 


510 Michigan Avenue, Connersville, Indiana 


ONE OF THE DRESSER INDUSTRIES 


MecHANICAL ENGINEERING Fesruary, 1951 - 37 


Bors for processing in large eastern 
by plant. Capacity 12,000 cfm. Similar i 
\ 


Obituaries 


the Chinese Ministry of Communication on rail- 
way matters, died Nov. 3, 1950, = New Orleans, 
La. Born, Pecatonia, Ill, July 1865. Par- 
ents, Henry Stark and Harriet L. cate) Clark. 
University of Illinois, 


Herbert Watson Alden (1870-1950) 
Hexeert W. Avpen, director of engineering, 
Timken-Detroit Axle Co., died in Trenton, 
Mich., Nov. 11, 1950. Born, Lynndonville, Vt., 
Dec. 20, 1870. Parents, Horace Allen and 
Elizabeth (Eaton) Alden. Education, BSE, 
Massachusetts Institute of Technol , 1893. 
Married Madelaine Grier, 1893 (divorced); 
children, Horace A., Douglas G., Madelaine 
(Mrs. W. H.) Hynard. Awarded the Frank A 
Scott Gold Medal, 1941; Distinguished Service 
Citation by Automobile Old Timers, 1946. He 
pe em the first four-cycle vertical gasoline 
gine and designed the first magnetic chain drive 
Held 76 patents in the field of motorcars. In 
‘orld War I, studied tank warfare and sonanes 
the Mark VIII tank for the Army. He received 
the Distinguished Service Medal (U. 3) 1919. 

Fellow ASME, 1942. Past-president, SAE. 


Ernest Wickham Ashenden (1870-1950) 

Ernest W. AsHenven, chief engineer, William 
Bros Boiler and Manufacturing Co., Minne- 
apolis, Minn., died Aug. 31, 1950. Born, Min- 
neapolis, Minn., Jan. 24 1870 Parents, Albert 
and Agusta (Lane) Ashenden Education, at- 
tended University of Minnesota; ICS. Married 
Tamar A. Millward, 1894; children, Alice A., 
cay R., Mabel M., Beth D. Mem. ASME, 
1921 Served as chairman, Minnesota Section, 
ASME, 1925-1926. 


Abraham Lincoln Burgan (1872-1950) 

A. L. BurGan, mill superintendent, Calumet 
and Hecla Consolidated Copper Co., Hubbell, 
Mich., died Oct. 25, 1950. orn, Lake Linden, 
Mich., July 13, 1872. Parents, Thomas and 
Elizabeth Burgan Education, — Univer- 
sity of Michigan, 1895; 
Anna Re un 
ASME, 1899; Mem. ASME, 1903. Survived by 
daughter, Ethel R Hubbell, Mich., and son, 
George L., Laurium, Mich. 


John Edward Cahill (1890-1950) 

Joun E. Canict, president, John E. Cahill Co., 
technical illustrators and architects, New York, 
died Aug 27, 1950 Born, New 
Dec. 21, 1890. Parents, John E. 
ond Julia M. (White) Cahill. Education, gradu- 
ate, Morris High School Married Gaynell 

1 Assoc-Mem. ASME, 1918; Mem. 
Survived by wife, and two chil- 
dren, Grace and Gaynell 


Frank Henry Clark (1865-1950) 
Frank H. Crark, retired consulting engineer, 
who from 1919 to 1927 was technical adviser to 


Awarded Gold Med jal, Universs. Exposition, St. 
pore Mo., 1904. Author of several technical 
pers. Mem. ASME, 1910. Served on ASME 
Boller Code Committee and Locomotive Sub- 
committee. Survived by a son, Harold Ames, 
Miami Beach, Fla.; and a daughter, Mrs. — 
six grandchi! 


Gilbert Collins Emmons (1888-1950) 
Gussrt C. EmMons, consulting engineer, 
Chicago, Ill., died in Oak Park, Ill, Sept. 4, 1950 
Born, Jersey City, N. J., May 18, 1888. Parents, 
Francis S. and Annie F. (Titus) Emmons. Edu- 
cation, BSEE, Armour Institute of Technology, 
1911. Married Alice Nall. Mem. ASME, 1942 

Survived by wife and daughter, Alice Elaine 


Elbert Clement Fisher (1869-1950) 
Evpert C. Fisner, consulting engineer, I nter- 
national Paper Co., Container Division, Whip- 


pany, N. J., died Oct. 20. 1950. Born, Basking 
Ridge, N. J., April 21, 1869. Parents, Jonathan 
and Atheuis (Hegeman) Fisher. Education, 


attended Cooper Uni Married Sarah Randal) 
1933. Moa. ASME, 1913. Survived 
y wife 


Burchard Fritz Heye (1901-1950) 

Burcwarp F. Heyve, chemical and results 
engineer, Central Power and Light Co., Corpus 
aaah Texas, died Nov. 5, 1950, at Victoria, 
Texas Born, Lockhart, Texas, Aug 901. 
Bacttion, BSME, University of Texas, 1924. 
Married Mary Martens, 1924. Mem. ASME, 
1946.. Author of “Maintaining Clean Cooling 
Systems’’ and several technical pa He was 
widely known for his pioneering methods in power- 
lant chemistry and boiler operation. Survived 
y wife, daughter, Mrs. F. C. Smyth, Colorado 
City, Texas; son, James, Victoria, Texas; and 
two grandchildren; his parents, Mr. and Mrs. 
H. F. Heye, Gonzales, Texas; and brother, 
Charles, San Antonio, Texas. 


Glenn Alonzo Hollowell (1900-1950) 

Guienn A. production super- 
intendent, West Texas Utilities Co., Abilene, 
Texas, died April 18, 1950. Born, Albany, Texas, 
June 7, 1900. Parents, Luther Severn and Bess 
(Reynolds) Hollowell. Education, BSEE, Texas 
A&M College, 1923. Married Emily De La 
Fosse; 1924. Mem. ASME, 1942. Survived by 
wife and two sons, Robert Glenn and William 

orge. 


William Reynolds Huttinger (1879-1950) 


Witiam R. Hutrincer, consulting engineer, 
Spring Garden Institute. Philadelphia, Pa, died 


Home 
address 


Name of 
employer 


Address of 
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Title of position held =. 


Nature of work done... 


I am a subscriber of (please check) 


Transactions) Journal of Applied Mechanics..[] Ajplied Mechanics Reviews. .[) 
Notify headquarters promptly of changes 


ASME Master-File Information 


(Nor for use of student members) 
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Aug. 19, 1950. Born, Bev A 18, 
Parents, John W. and hlice 
uttin; 
inary; The Franklin Institute; ies Married 
Mabel D. Conard, 1904. Jun. ASME, 1906 


Survived by wife and three sons, C. Reynolds, 
William D., Richard C. 


John William Layton (1908-1950) 

J. Layton, mechanical en 

Locomotive-Engineering Division, Fair! ks, 

Morse and Co., Beloit, Wis., died Oct. 26, 1950, 
at his home in Fairborn, Ohio. 


. 9, 1908. 
. (Ady) Layton. 
tion, BEE, Ohio State University, 1933. 
Clara A. Deerhake, 1939. Jun. ASME, 1940. 
Survived by wife, two daughters, Mary Ann and 
Dorothy; and his parents. 


Frank Thurman Leilich (1888-1950) 

Frank T. Lemics, Col. _U. S. A. (Ret.), con- 
sulting , died in B e, Md., Nov. 19, 
1950. Born, Baltimore, Mae July 13, 1888. 
Parents, George Robert Lee and Lily (Kintz) 
Leilich. Education, Baltimore Polytechnic Insti- 
tute, 1906; BSEE, Lehigh University, 1908; 
MSEE, 1909. Married Edith McManus, 1911; 
children, Robert T. (died 1932), George M. He 
was made Hon. Commander in the military divi- 
sion of the Most Excellent Order of the British 
Empire, 1948. Assoc-Mem. ASME, 1919; Mem 
ASME, 1928. Survived by wife and son, 
George M., Jun. ASME. 


Joseph Frederick Meade, Sr. (1892-1950) 
Jossrn F. Meape, Sr., Aviation pioneer, 
founder and pee, i 


Hammonds N. 

Memorial awk, Nov. 7,1950. Born, Buffalo, 

N. Y., Jan. 30, 1892. Parents, Joseph and 

Nettia A. (Maynard) Meade. Education, at- 

tended University Michigan, 1913-1917 

Married Ella M. Schulte, 1917" 
1943. Survived by wife, son, Joseph, jf. vice- 
esident of Mercury Aircraft; 

eannette E., a teacher at Saranac Lake 
igh School. 


Ralph Harvey Rawson (1883-1950) 
Raven H. Rawson, whose death was recently 


author of several technical papers and held many 
U. S. Patents. 
Benjamin Skidmore, Jr. (1864-1950) 

BENJAMIN and former 
president, Skidmore Mich., 
died Nov. 17, 1950. “ion oi aukee, Wis., 
May 27, 1864. Education, high-school graduate 
Mem. ASME, 1924. 

Charles Henry Woolley (1905-1950) 

Cuartes H. assistant manager 
proposition department, The Babcock & Wil- 
cox Co., New York, N. Y., died Nov. 11, 1950. in 
his home at Cranford, J. Alexandria 
Ind., Dec. 15, 1905. Education, BSME, Purdue 
University, 1927. Mem. ASME, 943. He was 
the inventor of many im ena in steam- 
generator construction and operation. Survived 
by wife, Margaret S. Woolley; daughter, Carol 
M., both of Cranford, N. J.; also by his parents 
Mr. and Mrs. A. C. Woolley; two brothers 
George and Arthur, and a sister, Mrs. Mary Wells, 
all of Alexandria, Ind 


Keep Your ASME 
Records Up to Date 


EADQUARTERS depends on its master 

membership file for answers to hundreds 
of inquiries daily pertaining to its members. 
All other Society records and files are kept up 
to date through changes processed through it. 
The listings in future ASME Membership Lists 
will be taken directly from the master file. It 
is important to you that it lists your latest 
mailing address your current business 
connection. 

The mailing form on this page is published 
for your convenience. You are urged to use it 
in reporting recent changes. 

Your mailing address is important to Head- 
quarters. Please check whether you want your 
mail sent to home or office address. 
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ts) May 16, 1883. Education, ME, University of 
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WATER TUBE DESIGN 
IN MAPA ST STEAM GENERATOR 


head 2-drum water tube boiler 
complete with boiler trim, a heavily 
insulated steel casing — automatic 
burner for gas, oil or both inter- 
changeably —induced draft equip- 
ment and instrument panel with 
all controls mounted. Complete 
range of sizes from 75 to 800 hp. at 
pressures from 160 p.s.i. Write for 
SB-38. 


ERIE CITY IRON WORKS 4. ERIE, PA. 
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ul Here’s hig boiler performance in 
| | ta 
| 
Hot gases contact solid side benks of water tubes ia 
in first pass to the rear of the Keystone, divide to 
; left and right and are deflected upwards and over OOF 
inclined baffles in both side water «ube elements, 
; again contacting bare metal heating surfaces— = — — 
make return or third pans under these baffles, 
contacting bare metal again in the return trip to 
4 the rear and out of the boiler. Quiet induced < ima 
ratings. Spent gases need only be vented. No 


“We will 
sign it with 


our name” 


Few things in life are as precious 
to a man as his name. He bestows 
it with pride on his heirs. He does 
not sign it lightly. To the man of 
integrity, his signature is not so 
much a means of identification as_ 
an evidence of good faith. 

When the Jenkins brothers were 
satisfied they had made the best 
valve money could buy, they signed 
it with their name. Today, as for 
over three quarters of a century, 
that signature — forming, with the 
famous Diamond, the Jenkins trade 
mark — is more than a symbol of 
the maker’s pride in his craftsman- 
ship. It is the mark of a friend you 
can trust. 

Jenkins Bros., 100 Park Avenue, 
New York 17. Jenkins Bros., Ltd., 
Montreal. 
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NEW EQUIPMENT 


New Economy Process Pumps 
An improved line of om for process use 
has just been announced by E 


“conomy Pumps, 
Inc., Division of Hamilton-Thomas Corp., 
Hamilton, Ohio. Known as “Type Q” 
pumps, the new line is especially designed 
for use with “‘Dowtherm" hot oil, condensate, 
propane, butane, gasoline, chemical and prec- 
ess liquors at temperatures up to 800° F. 


Although materials used in their construc- 
tion varies for each particular application, 
“Type Q” pumps have common design fea- 
tures said to contribute greatly to trouble- 
free performance and maximum reliability. 
Among these features are: vertically split 
casing with centerline support to maintain 
alignment at all temperatures; an extra 
deep, water jacketed stuffing box; a special 
sleeve construction which prevents leakage; 
and water-jacketed bearing housing for ring 
lubricated ball bearings, double row heavy 
duty radial bearings and two matched angu- 
lar contact thrust bearings installed “back to 
back”. 

“Type Q” pumps are easily dismantled 
and re-assembled, without disturbing piping 
or alignment. They are designed for mini- 
mum NPSH requirements and are available 
with open, semi-open or enclosed impellors. 

Twelve sizes are included in the new line, 
with capacities ranging from 10 to 1000 gal- 
lons per minute at heads up to 325 feet. 
Standard models include: bronze fitted, all 
iron, all bronze, steel, and stainless steel. 
Special materials can be furnished on order. 

Further information can be obtained by 
writing the manufacturer: Economy Pumps, 
Inc., Hamilton-Thomas Corp., Hamilton, 

io. 


New Radiation Detector Announced 
By General Electric Co. 

A new atomic radiatio1 detector to permit 
direct radiation readings at a glance has been 
announced by General Electric’s Special 
Products Division. 

Called a “radiation monitor,” the new in- 
strument weighs less than a pound and is 
about the size of a quart oil can. It is 


equipped with a self-contained power source, 
and has neither tubes nor batteries. 

According to the engineers of the G-E 
General Engineering and Consulting Labora- 
tory, who developed the device, radiation 
measurements are read from the monitor 
simply by noting the position of a pointer as 
it moves across a graded scale. The s 
at which the pointer moves across the scale is 
in Dy age we to the strength of radiation, 
and the distance it moves in a given time 
indicates the amount of radiation to which 
the instrument has been exposed during 
that time. 

The monitor is for use by engineers, scien- 
tists, doctors, and technicians who are work- 
ing with or near sources of radiation, and 
can warn of the presence of radiation in 
amounts much less than those permitted by 
even the most stringent safety regulations, 
according to the engineers. 

This sensitivity, coupled with a continu- 
ously-visible indication, will give warning of 
a radiation hazard in an area while there is 
still time to avoid excessive exposure. This 
differs from the type of monitor that is read 
only at intervals, when it may already be too 
late to prevent an overdosage, the engineers 
said, 

Garlock Mechanical Seals 
For Rotary Shafts 

Where leakless operation of a rotary shaft 
on a pump or other equipment is required, a 
good pe: too Nae seal will do the job. The 
Garlock Packing Co., Palmyra, N. Y., offers 
a complete line of such rotary seals. 


There is no wear on the shaft when a Gar- 
lock seal is used. Sealing is effected by leak- 
less and positive contact between carefully 
lapped metal-to-carbon or metal-to-metal 
mating surfaces. One of these elements ro- 
tates with the shaft and the other is station- 
ary. The stationary element does not con- 
tact the shaft. 

These precision-built seals are made in sev- 
eral standard designs and in a wide range of 
highest grade materials. The selection of 
design and materials depends upon the serv- 
ice in which the seal is to be used. If none of 
the standard designs appears entirely suit- 
able for any specific application, a modifica- 
tion of a standard design or a specially de- 
signed seal will be engineered and built for 
that job. 

Thousands of Garlock Mechanical Seals 
have proved their effectiveness, durability 
and economy on shafts operating at high and 


Available literature or information may be secured by writing direct to the manufacturer and mentioning MECHANICAL ENGINEERING as a source. 


low speeds and pressures. Users of Garlock 
seals are enjoying many months—or years— 
of wonlietes operation on equipment hand- 
ling various liquids such as water, gasoline, 
beer, acids and paint. 

Garlock Mechanical Seals are furnished for 
any kind of a rotary shaft application. De- 
scriptive booklet on request. 


Off Center Relief Valve 
Controls Saturated Steam 


Due to an intensified and continuous re- 
search program, there has recently been de- 
veloped an off center valve of the disc type 


which simplifies the control of 15 psig satu- — 


rated steam with a low pressure drop. The 
valve illustrated, No. 780, is eight inches in 
diameter and has 150-pound American 
Standard raised face flanges. A double 


crank arm with weights facilitates 


accurate setting. 


he cylinder is not an ac- © 


tuator but simply a dash pot. On the left © 
can be seen a 2 inch flanged outlet for over- — 


load relief. 


These disc-type valves are available in : 
smaller and larger sizes and for higher pres- — 


sures, They are also used in air, gas, liquid 
and semi-solid service for the control and shut 
off of volume and pressure. 
Manufactured by R-S Products Corp., 
- Germantown Avenue, Philadelphia 44, 
a. 


Kodak Offers Lens Converters 

Two new lens attachments which shorten 
the effective focal length of several Kodak 
Cine Lenses have just been announced by the 
Eastman Kodak Co. 

The first, known as the Kodak Ektar Con- 
verter, reduces the focal length of the Kodak 
Cine Ektor Lens, 25mm, f/1.4, to 15mm. 
The second, called the Kodak Vuedar Con- 
verter, reduces the focal length of the Kodak 
Cine Ektanon Lenses, 13mm. f/2.7, and 
13mm. f/1.9, to 9mm. 

The converters, in both cases, are precise 
optical accessories which screw into the front 
of the lens mount. In the case of the Kodak 
Cine Ektar Lens, the 25mm f/1.4 then be- 
comes a fast wide-angle fens which covers a 
field a sminane per cent larger than 
than the 25mm. lens. In the case of the 
13mm. Kodak Cine Ektanon Lenses used on 
the Cine-Kodak Reliant Camera, the reduc- 


Continued on Page 42 
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TEMP 


dissipates heat much faster than 
conventional insulating materials 


Here's an insulating material that gives you all of 
the advantages of a rubberlike dielectric at Class H 
temperatures, plus extreme low temperature flexi- 
bility, plus about twice the thermal conductivity 
of conventi i or rubbery dielectrics! 
In a solenoid coil, ‘fer example (see graph above), 
Silastic gives 15% more capacity than resinous 
silicone insulation at 180°C. That's due to increased 
thermal conductivity alone. 


Thermal stability plus high heat conductivity permit 
the Silastic coil to operate at 166% of the maxi- 
mum capacity for an identical organic resin 
impregnated solenoid. Performance of over 1600 
Silastic insulated main and interpole field coils in 
diesel-electric traction motors is further proof of the 
extraordinary advantages of Silastic as a dielectric. 


In coils of all kinds, Silastic provides resiliency and 
relatively constant dielectric properties of tem- 
peratures ranging from below -60° to above 
200°C., maximum resistance to corona, to electrical 
and mechanical fatigue and to abrasion, oil and 
outdoor weathering. 


rm SEND TODAY! For data 
ant on the properties, per- 
| formance and applica- 

tions for Silastic. 


¥ 


| pow CORNING CORPORATION, DEPT.Q.2, MIDLAND, MICH. 


Please send me Silastic Facts No 10 


Newe 
Company _ 
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Silastic insulated sol- 
enoid has 166% of the 
capacity of identical 
Class B coil plus maxi- 
mum shock, abrasion 
and vibration resist- 
ance over a span of 
260 Centrigrade de- 
grees from —60 to 
+ 200°C. 


Atlente Chicago * Cleveland + Dallos Los Angeles * New York * Weshington, D. C. 
in Conade: Fibergios Conede Ltd., Toronto In Greet Britain: Midiend Silicones, itd. 
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tion of the effective focal length to 9mm. con- 
siderably increases the angle of view. 

The Kodak Ektar Converter, 25mm. to 
15mm., will list for $80 including Federal 
Tax. ‘The Kodak Vuedar Converter, 13mm. 
= 9mm., will list for $32.50 including Federal 

ax. 


New 114-Ton, Battery-Powered 
Trammer for Mine-Haulage Work 
Announced by G.E. 

A new 1*/;-ton battery-powered trammer 
for use in mine-haulage work has been de- 
veloped by the Locomotive and Car Equip- 
ment Divisions of the General Electric Co. 
Small and compact, but powerful, the tram- 
mer is designed for use in metal mines where 
clearances are restricted. 


Available in any track gage between 18 
and 24 inches, the new unit is 71'/, inches 
long over bumpers, 35%/ig inches wide and 
weighs 3000 pounds with its battery. With 
a standard battery, the trammer is 381/, 
inches high; with a high type mattasy, 44'/, 
inches high. al drive from the 
motor to each of two axles provides maxi- 
mum tractive effort. 

Rated drawbar pull of the trammer is 400 

nds, but a maximum drawbar pull on 
level tangent track of 750 pounds is avail- 
able. Maximum speed of the locomotive 
alone is seven miles per hour. Its speed at 
rated drawbar pull is three miles per hour. 
Tractive effort is furnished by a totally- 
enclosed four-pole d-c motor designed es- 
pecially for battery-powered operation. 

The gearing is double reduction comprising 
a spiral bevel and spur gear, producing a 
total gear ratio of 13.35:1. Anti-friction 
bearings are used throughout the entire 
drive unit. 

A master controller, with one handle, 
governs both power application and braking 
operations. In acceleration, the controller 
provides three resistance steps and one step 
without resistance. The controller permits 
a limited amount of mechanical oaks 
. ainst the first two resistance steps to ai 

operator in starting against a grade, or 
slippery tracks. 

Any standard make of storage battery 
may be used for power supply. A standard 
battery box is arranged so it can be lifted 
off or rolled off for battery transfer. The 
battery compartment is easily adapted to a 
high capacity battery. 

The he locomotive has a folding cab which 

mits loaaing in limited mine hoist cages. 
The frame is of rigid, all-welded construc- 
tion from rolled carbon steel plates. A turret 
mounted sealed beam headlight and a foot 
operated warning gong are supplied with the 
trammer. 
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Force-Balance Controller 
Incorporates New Control Circuit 
The development of a force-balance, non- 

indicating controller—the Tri- 
Act” Controller—for p 
sion systems has been announced os the Tay- 
lor Instrument Companies. 

Supplementing the recently announced 
“Transaire”’ Temperature and Pressure 
Transmitters and the Miniature ‘“Transet” 
Recording Receivers, the new “Tri-Act” 
Controller completes the “Transet” Con- 
trol System to give: 1) Faster, more 
accurate measurement of rapidly changing 
temperatures and pressures. 2) Closer 
process control with stability. 3) Con- 
tinuous process records on a 30-day strip 
chart, together with all other features — 
for efficient remote control—all in a 4*/s” X 
5” miniature pneumatic receiver. 


This new “Tri-Act” Controller incorpor- 
ates all the basic process control responses of 
conventional controllers but utilizes them in a 
different manner to give improved perform- 
ance. The new circuit contains two closed 
loops in series—the first containing fixed pro- 
portional response and adjustable rate ac- 
tion; the second, with adjustable propor- 
tional +0 gong and adjustable automatic re- 
set. Such an arrangement gives the con- 
troller the ability to apply corrective action to 
the valve soon enough to prevent process con- 
ditions from overshooting or undershooting 
the set point. 

The new circuit in the “Transet Tri-Act” 
Controller permits four times faster reset rate 
and four times faster rate action (Pre-Act) 
than conventional instruments. The com- 
posite effect of the three responses allows 
start-up and pneumatic setting with no over- 
peaking. The faster response settings allow 
the use of rate and reset response, with stabil- 
ity, on processes where these effects were 
needed but could not be used. 

Other features incorporated into this new 
controller are: the high capacity relay air 
valve which permits faster output action in 
response to process changes and makes it pos- 
sible to capitalize on the use of faster measur- 
ing system; self-sealing manifold to make 
piping and maintenance really simple; wide 
range of control response adjustments, con- 
veniently positioned and clearly ma,ked, 
make this controller simple to operate; a 
new, non-rotating type needle valve used on 
the adjustment dials assure duplication of re- 
Continued on Page 44 


This Lubricant 


saved us 
$2,098.16” 


“During the seven month period before 
using LupripLate No. 130A<A in the bear- 
ings oa our Kraft Mill Lime Kiln, we used 
a conventional oil of the density recom- 
mended. The cost of the lubricant for the 
period was $2,134.00. In the seven months 
that followed, we only used 128 lbs. of 
Lusriptate No. 130AA for initial filling 
and replacement at the cost of $35.84. 
Lusripcate No. 130AA only requires week- LupripLaTE Lubricants are available 


ly applications whereas the former lubri- from the lightest fluids to the heaviest 
cant required daily application. density greases. They reduce friction, 
a wear and power consumption, they 
The Brown Company is a progres- prevent rust and corrosion, they last 
sive organization that is continuously much longer than ordinary lubricants. 
seeking ways to improve their prod- There is a LupripLaTe Lubricant that 
ucts, their methods and to cut costs. js best for every lubrication require- 
Naturally, when they found Lusri- ment. Let us send you information 
PLATE No. 130AA, a grease type lubri- about the use of LusripLaTe Lubri- 
cant with great adhesive qualities, high cants in your industry. Write today. 
film strength, and with high heat resis- 
tance, they saw the possibility of using ‘ing Company, Newark 5, N. J., Toledo 5, Ohio. 
it to their advantage in the bearings pgayers EVERYWHERE—CONSULT YOUR 
of their kilns and other equipment. CLASSiFIED TELEPHONE BOOK 


LUBRIPLATE 
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MANUFACTURE 


Only with CHIKSAN Ball-Bedting $ 

Joints* can you benefit from a quarter-century 
of specialized experience in the development, 
» design, manufacture and application of Swivel 
Joints for all purposes. CHIKSAN’S 
facilities and personnel are concentrated ; 


exclusively on the production of Swivel 

Joints and their application to all kinds of : 
installations. This is your assurance of efficient _ 
performance, long life and low-cost mainte- 
nance: There is no substitute for CHIKSAN! 
CHIKSAN Engineers will gladly cooperate — 
with: you in selecting the correct’ Types and 
Styles ‘of Swivel Joints for your particular 3 


requirements...and in specifying the proper 
Packing Unit for the fluid you handle.This val- 


uable, experienced counsel costs you nothing. 


*For full 360° rotation in 1, 2 and 
flexibil 


WRITE FOR CATALOG NO. 50 


Representatives in Principal Cities 
Sold by Leading Supply Stores Everywhere 


BALL-BEARING SWIVEL JOINTS FOR ALL PURPOSES 
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sponse settings with a high order of accuracy; 
built-in orifice cleaners and air strainers per- 
mits on-the-job servicing and gives added 
protection to the instrument; convenient 
alignment adjustments made with a screw- 
driver, makes it possible to instantly align 
the instrument for correct controller action. 
The Tri-Act Controller can be either lo- 
cally or panel eg and is for use on 4 
perature, pressure, flow or liquid level appl 
cations. For further details write for Bu “ 
tin 98097, Taylor Instrument Companies, 
Rochester’ 1, New York. 


New Baldwin Diesel Engine 

A new series of diesel engines, ranging in 
capacity from 700 to 2080 b.hp., is an- 
nounced by The Baldwin Locomotive 
Works, Philadelphia 42. Designated as the 
series 700, these engines are four-cycle, 17- 
in. bore, 20-in. stroke, with speeds of 257 
to 375 rpm. They are available with 6 
and 8 cylinders, normally aspirated or super- 
charged. 

The engine is intended primarily for 
stationary service such as electric power 
generator drive, pumping service on oil or 
gas pipe lines, municipal water pumping serv- 
ice, a other stationary power services. 
However, it is also well suited for diesel- 
electric main propulsion drive and direct 
reversing propulsion drive in marine service. 


The new engine . ne to replace 
the Baldwin Model VM and VG engines, 
and to increase the power range while at the 
same time reducing the size and weight per 
horsepower. Welded construction of bed- 
plate, frame and cylinder housing is a leading 
factor in this modernization program. 

Another feature of the new design is the 
use of double wall cylinder liners with in- 
dividual water thus eliminating 
internal water seals Unifo form liner tem- 
peratures are effected by the high velocity 
of the cooling water through the liner 
jackets. The jacket is designed to carry 
cooling water above the top piston ring to 
obtain maximum cooling efficiency. Four 
accessible water jumpers conduct the water 
—_ each cylinder liner to each cylinder 


“The crankshaft is a steel forging supported 
in precision-type bearing shells and bearings 
that may be removed for inspection or 1 
frame openings without disturbing 
Complete inclosure of 
parts provides easy access to all engine 
parts. 

The combustion chamber is of the open 
type, thus giving exceptionally smooth 
operation and fuel consumption. Cylinder 
heads are individual castings having two 
exhaust valves, two air intake valves, and 
fuel injectors in the center. Vaive mech- 
anism is inclosed by aluminum covers. 

Individual fuel wo pumps serve 
each cylinder, with spring-loaded multi- 
hole typ: injectors. Fuel is supplied to 
injection pumps under pressure from a small 
gear-type pump at the free end of the engine. 

Exhaust and air intahe headers are of 
welded construction and are so arranged that 
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Machine Design Sheets free on request to di 


Write on your letterhead to Dept. 401, 
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THE LINCOLN ELECTRIC COMPANY 


CLEVELAND 1, OHIO 
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New “Controlled Humidity” 
Method Gives a Better Solution 


to Air Condition 


“Hygrol” Absorbent Liquid 
Dehumidifies Fresh Air 
Without Refrigeration 


NIAGARA Air Conditioners or 
Dehumidifiers using “Hygrol” 
liquid absorbent give precise con- 
trol of air temperature and hu- 
midity...at lower operating cost, 
with large savings in space and 
with smaller and less expensive 
equipment, in many applications. 

This method dehumidifies the 
air by passing it through a cham- 
ber in which “Hygrol” spray re- 
moves its moisture and produces 
a low dew point. The “Hygrol” 
solution resulting is continuously 
and automatically re-concentrated. 


providing always full capacity in 


ABSORBENT TO 
AUMIDIFIER ComCENTRA 
AND HEATER 
REQUIRED | 
| 


ators 


ABSORBENT 


COOLING 
cous 


an, |] 
CONCENTRA’ 
PRE.MEATER 


MIAGARA CONTROLLED HUMIDITY METHOD — FLOW DIAGRAM 


Write for Bulletin 112 


air conditioning and assuring al- 
ways a constant dehumidifying 
capacity and a trustworthy, con- 
stant condition for your material, 
apparatus, process or room to be 
conditioned. 

“Hygrol” is a liquid, not a salt 
solution; it stays pure and non-cor- 
rosive; it does not cause mainte- 
nance or operating troubles in food 
plants or in chemical processes. 

Investigate this new Niagara 
Method for “comfort” air condi- 
tioning as well as to protect qual- 
ity in hygroscopic material, or 
processes or instruments, or to 
prevent condensation damage to 
metals, parts or products. 


NIAGARA BLOWER COMPANY 


Over 35 Years Service in Industrial Air Engineering 


Dept. ME, 405 Lexington Ave. 


New York 17, N.Y. 


Experienced District Engineers in all Principal Cities 
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exhaust and air intake pipes may be con- 
nected at either end of the engine. The 
exhaust header is water jacketed. 

Lubrication is vided under pressure 
by a positive displacement gear pump, the 
oil supply being contained in the oe hey 
Lubricating oil for priming is circulated 
by a motor-driven pump. engine is 
arranged for air starting, using cam-operated 
air starting check values on each cylinder. 

A governor of the hydraulic relay type 
and an overpseed stop of centrifugal trip 
type are gear-driven from the camshaft. 

ore than two years of performance tests 
and field service show the new engine to be 
an efficient and economical addition to the 
Baldwin line. 


SKF To Produce Bearings 
Under Two Trademarks 


SKF Industries, Inc., announces that it is 
placing in production ball and roller bearings 
to be marketed in the United States and for- 
eign countries under an additional trade- 


mark. 

Richard H. DeMott, president, said the 
trademark, “Hess-Bright,” is a name well 
known in American industry. The Hess- 
Bright Manufacturing Co. was one of the na- 
tion’s earliest anti-friction bearing producers, 
becoming affiliated with SKF in 1916. 

“The principal reason for adoption of this 
trademark is to clarify the nature of our ex- 
port operations under the anti-trust laws,”’ he 
said. 

The use of another trademark, he ex- 

lained, was made a provision of a consent 
judgment reached Sept. 29 between the com- 
pany and the government. 

DeMott said the company will continue to 
manufacture and sell to the domestic trade 
ball and roller bearings under the SKF trade- 
mark it has used for many years. 

The first bearings having the Hess-Bright 
trademark are expected to become available 
early in 1951. 


New Sier-Bath 
“Bracket Type’’ Screw Pump 


A new external gear and bearing bracket 
type screw pump for positive displacement of 
non-lubricating liquids of all viscosities at 1 
to 700 GPM, is announced by the Sier-Bath 
Gear & Pump Co., Inc., 9252 Hudson Blvd., 
North Bergen, N. J. According to the man- 
ufacturer, the new pump’s single-point 
alignment, “dual-controlled’ rotors, and 
other new features provide greater durabil- 
ity, easier installation, and faster servicing. 


New Single-point Alignment—the external 
timing gears and all bearings are in housings, 
which form an integral unit with the pump 
body. Thus there can be no strain on bear- 
ings, or misalignment of shafts or rotors due 
to change of respective positions of pump 
body and separate housings. The timing 
gears and bearings move with the pump body, 
if there is a slight displacement of the pump 
elements during installation, or if the pump 
body expands when handling hot materials. 

New “Dual-controlled” Rotors—for less 
wear on bearings and timing gears, rotors are 
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BIBLIOGRAPHY 
ON 
PLASTICITY 


FOR THOSE who are or will be 
delving into this field of Engi- 
neering Mechanics, this Bibliog- 
raphy on Plasticity will prove a 
valuable and an essential part of 
their reference equipment be- 
cause— 


@ It brings together practically all 
available references on the theory 
of plasticity, particularly of metals, 
and on its application to engi- 
neering problems. 


@ The Compilation is the result 
of an exhaustive search of 
magazines, books, technical in- 
dexes, abstracting and reviewing 
publications published this 
country and abroad from 1835 to 
1949. 


Within its 192 pages are 1845 
items chronologically arranged, 
@ subject index containing over 
500 listings, and an author index 
with more than 1100 names. 


Published January, 1951 
$2.25 ($2.00 to ASME Members) 


. Amer. Soc. of Mech. Engrs. 
29 West 39th Street 
New York 18, N. Y. 


Please send me a copy of the Bib- 
liography of Plasticity. 
Remittance of $ is enclosed 
ASME member 


Please check 
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positioned axially as well as radially. Axial 
control is provided by new thrust bearings— 
in the form of double-row angular contact 
ball bearings—at the outboard end. These 
thrust bearings reduce sliding wear on the 


ible the elimination of spaceing washers 
tween pump body and brackets. Radial 
control is provided by precision’cut timing 
ars, and newly added heavy duty roller 
arings. 

New Ease of Maintenance—servicing is 
speeded by the new one-point alignment fea- 
ture, and by the new bracket arrangement, 
which allows faster assembly. Trial and er- 
ror methods are unnecessary as all parts are 
automatically positioned by shoulders and 

knuts. 

The new pump can be direct-connected up 
to 1800 RPM. It is available in horizontal 


ant alloys, and with steam jacketed bodies 
and special stuffing boxes and bearings for 
high temperature applications. Hopper type 

lies are available for extremely high vis- 
cosities, 

Portable Space Heating Unit 

For heating on construction jobs, quarries 
and a host of other temporary applications, 
the portable ““Thermoblocs” shown in the 
illustration provide a complete heating unit, 
inn tank, mounted on easy operat- 
ing trucks. 


Information supplied by Prat-Daniel 
Corp. of East Port Chester, Conn., shows 
this equipment to be far more efficient and 

| less space c ing than sal ders or 
other conventional methods in use. In ad- 
dition, the heater may be effortlessly moved 
about, until the exact spot, providing the 
most effective diffusion is found. 

Unit on the left provides 300,000 b.t.u. 
output, while that on the right is supplied in 
100,000 and 200,000 b.t.u.’s. 

Prat-Daniel also manufactures the Model 
1,000 providing an output of 1,000,000 
b.t.u.’s for applications requiring a large 
heat output from one source. 

Information and a technical bulletin 
giving heat losses of various building ma- 
terials and construction design and many 


other helpful tables is available by writing to 
the Thermobloc Division of the Prat-Daniel 
Corp. of East Port Chester, Conn. 


Brazilian Sugar Mill First 

to be Entirely Powered by 

Turbines Geared to Rolls 
Worthington Pump & Machinery Corp. is 
furnishing seven steam turbines with reduc- 
tion gears for the first sugar mill ever to be 


geared to the rolls. 
The mill is being designed and built by 
Fulton Iron Works Company of St. Louis, 


Continued on Page 48 
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TIPS ON MACHINING 


Stainless Steel for 
Higher Production 
| AT LOWER COST 


DATA! 


AUSTENITIC STAINLESS 
STEELS 
riance In ! 

peer as 303 are considered 
free-machining 18-8 grades, while 
various other 18-8 grades such as 
types 321 and 347 are extremely 
difficult to machine. These latter 
types are especially serviceable at 
elevated temperatures and will be 
found to be used frequently for 

i s where extrem i 
be encountered, and high 

* strength is essential. 
Cutting Austenitic 
less 

ag machining of all grades 
of stainless steel the presence of 
active or effective sulphur in the 
cutting fluid in varying amounts 

is vitally important as this quality 

tends to reduce the work-harden- 


ing characteristics and tendency of 

materials to pick-up 
weld to tool surfaces. 

It should be pointed out that the 
severity of the machine operation 
has a direct ~~ on cuttin 

uid application. Operations su 
= aie threading and broach- 
ing where slower speeds and heav- 
ier cuts are usually in evidence, 
require a cutting fluid high in ac- 
tive sulphur and factors of lu- 
bricity. 

@ Generally speaking, however, the 
free-machining grades of austeni- 
tic stainless steel d d a bal- 
anced amount of active sulphur 
while types such as 347 require 
the maximum possible amount to 
prevent chip weld and provide 
smooth finishes. 


PROOF! 


STUART'S 99 
FOR STAINLESS 


A Wisconsin manufacturer recent- 
ly tried twelve different heavy 
p Ee cutting fluids for the tapping 
of type 310 stainless steel. One of 
the oils that failed sold for 45c 

r pound. Production with the 

t of these products amounted 
to 50 holes per tap. With Stuart's 
THREDKUT 99, — was 
increased to 550 holes per tap. 


DA Ctuart Pil °° 


2741 S. Troy Street, Chicago 23, Illinois 
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cylinders 


improve the job 


CYLINDER 
GIVES 


FOOL-PROOF 
GATE 
VALVE 


Ledeen Cylinders are Good Cylinders - 


By remote control this Ledeen Heavy 
Duty air cylinder operates a 3” diam. 
stainless steel oil refinery gate valve. 
Corrosive fluids are being carried at a 
line pressure of 50 P.S.1. 

The cylinder is 6” diam. x 4” stroke 
and opens or closes the valve, oper- 
ating at 50 P.S.1. air pressure. 
In the event of power failure, 


Ledeen Cylinders are Good Cylinders 


© spring enclosed in the 
tube attached to the 
cylinder closes the 


valve auto- 
motically. 


Standard 
Ledeen cylinders 
and mounting 

attachments ore 
available from 
distributors’ 

stock in major 
cities. Special 


+ Ledeen Cylinders are Good Cylinders 


cylinders on There are 
order. 
ledeen 
Write for Medium Duty, 
New 
Bulletin 
and Super Duty 


cylinders for air, oil 
or water operation 
ready to help you, 
wherever you have to 
push or pull « lift or 


Ledeen Cylinders are Good Cylinders 
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Missouri and will be installed in the sugar mill 
of Refinadora Paulista, near Sao Paulo, 
Brazil. 

The crusher and the six 35” x 78” mills 
will each be driven by an independent 400 
HP Worthington steam turbine. Steam 
pressure will be 150 pounds with 150°F. 
superheat. At a later time pressure will be 
increased to 250 pounds. The exhaust steam 
at 15 pounds pressure will be used in heaters 
and evaporators. This exhaust steam will 
contain no oil, so the evaporators will stay 
clean and are expected to give better sus- 
tained performance than evaporators using 
exhaust steam from recriprocating engines, 
which generally contain some cyclinder oil. 

A centralized control system is provided, 
the control panel being located on the oper- 
ating platform. One man can adjust the 
speed of each turbine to best suit require- 
ments. He can stop and restart any or all 
the turbines without the help of an engineer. 
A master-stop button is provided to stop 
quickly a// turbines in case of emergency. 
Additional master-stop buttons may 
located at selected points about the mill if 
desired. 

The turbines are provided with adequate 
reserve power to start the mill easily when 
it is full of bagasse. This reserve puwer also 

rmits the mill to operate at full capacity 

t times when steam pressure is lower than 
normal. 

Turbine blading and the governor valve 
parts are of stainless steel which resists the 
action of either wet or superheated steam. 
Shafts are covered with stainless steel under 
the gland rings. 

Turbine and gears are automatically 
lubricated and require no hand oiling. 
Maintenance is expected to be very small 
jbecause of the very rugged design, the free 
use of superior materials such as stainless 
steel, the automatic lubrication, and the 
entire absence of reciprocating motion and 
pulsating torque. 

The advantages of steam turbine power are 
well known but it has usually been applied 
to sugar mills through generators and motors. 
Worthington has pioneered in the direct of 
turbine power to the several sections of 
sugar mills without the interposition of 

nerators or motors. Some y have 

n in successful operation for a number of 
years. Through field experience and engi- 
neerin sueendl Worthington Turbine Drives 
have n developed to fully to meet the 
severe requirements of Sugar Mill Drive. 
The controls now available are valuable for 
saving labor and increasing output. 

It is believed that the new mill of Re- 
finadora Paulista, with its efficient and con- 
venient all-turbine drive marks the beginning 
of a new trend in sugar mill drives. 


“Di-Acro”’ Vari-O-Speed Powershear 


The “Di-Acro” Vari-O-Speed Powershear 
offers an entirely new theory in the high 
speed production shearing field as its design 
and rugged construction provide full capacity 
continuous shearing within its entire speed 
range of 30 R.P.M. to 200 R.P.M. 

The cutting cycle of this Precision Shear 
can be quale adjusted to the very fastest 
speed at which the operator can feed the ma- 
terial for any given shearing operation, 
thereby providing maximum operator pro- 
ductivity as the necessity of engaging the 
clutch for each cutting stroke has n en- 
tirely eliminated. 

Speed of the shearing stroke for both con- 
tinuous and single cycle operation is i- 
tively controlled with the speed control han- 
conveniently located at the operator's 
left. 


Tri=-LOK 
OPEN STEEL FLOORING 


= 


OPENINGS SMALL ENOUGH 
TO PREVENT PASSAGE OF 
SOUS OR NUTS WITH OWA 


MAXIMUM OPENINGS ALLOW 
UNINTERRUPTED PASSAGE OF 
UGHT AND VENTILATION 


Tri-Lok strength is obtained by truss 
action through twisted cross-bar, curved 
in opposite directions at each bearing-bar. 
Standard openings in Tri-Lok Rectangular . 
Steel Flooring are 1'' x 374"'—other sizes 
can be supplied as required. 

Diagonal, or Super-Safety U-type Floor- 
ing, and stair treads of all types, are 
available. Bulletin NB 1140 describes the 
construction features of Tri-Lok Open Steel 
Flooring. 

The Tri-Lok Company is also equipped 
to furnish riveted and Tri-Forged welded 
open steel flooring. Tri-Lok grating can 
be furnished in a variety of metals, includ- 
ing aluminum alloy, stainless steel, etc. 


DRAVO CORPORATION 
National Distributor for the — 
Tri-Lok Compeny 
Dravo Bidg., Pittsburgh 22, Pa. 
Sales Representatives in 
Principal Cities 


pA ALL 


Best Workmanship 
and Service 
“AT 
COMPETITIVE 
PRICES 


WRITE FOR CATALOG AND ESTIMATE 


IRVING SUBWAY GRATING CO., INC. 
ESTABLISHED 19020 
Office and Plant: 5010 27th Street 
LONG ISLAND CITY: 1, NEW 
| Western Division: 1810 Tenth Street 

OAKLAND 20, CALIFORNIA 
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A non-repeating positive safety clutch, 
which allows “single stroke’”’ operation with 
the shear blade moving at any desired speed 
within the entire range of the unit, is also in- 
corporated in this precision machine. 

The extremely slow shearing speeds pos- 
sible with the “Di-Acro” Vari-O-Speed Pow- 
ershear provide a sensitive and smooth shear- 
ing action for shearing many delicate and un- 
usual types of materials which do not react 
favorably to the “impact” type of shearing. 


The cutting range of the “Di-Acro” Vari- 
O-Speed Powershear extends from the light- 
est of materials in plastics, fibre, mica, leather 
and rubber to heavy gauges of aluminum, 
cobalt steel, chrome molybdenum, leaded 
brass, stainless steel and many spring tem- 
pered materials, In all these materials, a 
clean cut free from rough edges or burr is as- 
sured because of the sustained accuracy built 
into this sturdy precision machine. 

Every metal working plant will find the 
“Di-Acro” Vari-O-Speed Powershear a valu- 
able addition to its equipment, regardless of 
the larger capacity shears now being used, 
because of its compact size and the greater 
speed and accuracy possible in production 
pe of the smaller parts and pieces with 
this extremely flexible precision machine. 

This precision unit is also an excellent 
machine for specialized shearing applications 
in many industries outside of the metal work- 
ing field and its ease of operation makes it 
especially adaptable for women operators. 

Both the design and operating convenience 
of the “Di-Acro” Vari-O-Speed Powershear is 
enhanced by a hole in the 
front of the cabinet which provides comfort 
for the operator and allows close observation 
of the work. 

Write to O’Neil-Irwin Mfg. Co., 308 
Eighth Ave., Lake City, Minn. 


Ohio Boxboard Uses G-E Equipment 
In Plant Modernization Plans 


The Ohio Boxboard Company, Rittman, 
Ohio, has installed modern electroni: equip- 
ment which will enable its machines to in- 
crease the production of high quality paper 
and will cut down on machine repair time. 

The new equipment includes a General 
Electric multiple generator sectional drive 
with electronic-amplidyne regulators which 
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“‘We use your Helicoid Gages in very severe pulsation 
work and have found them very satisfactory.’ 

“A Helicoid Gage operating under the worst conditions 
for 4,000 hours is still functioning, although other gages 
have been worn out.” 


“,..mno other gage has come close to giving such long 
life and accuracy as the Helicoid.” 


“Your Helicoid Gages have been used in our plant for 
more than five years and have proved their superiority 
over competitive makes.” 

“We have six gas engines equipped with Helicoid Gages 
on the oiling system, subject to more vibration than any 
rack and pinion gage will stand.” 


All quotes are taken from letters in our files. 
Write today for Heticoip GAGE catalog. 


HELICOID 


Only Helicoid Pressure Gages 
have the Helicoid Movement 


HELICOID GAGE DIVISION 
AMERICAN CHAIN & CABLE COMPANY, INC. 
Bridgeport 2, Connecticut - 


MeEcHANICAL ENGINEERING 


Fesruary, 1951 - 49 


yy | 
| , 210 | 
| 
| 
: 
| | 
| . = 
acco 
| 


1000000 


The performance record of more than five 
million Briggs & Stratton single-cylinder, 
4-cycle, air-cooled engines speaks for itself. 
BRIGGS « STRATTON CORP., Milwaukee 1, Wis., U.S.A. 


“Preferred Power” 
for home, farm and indust- 
rial equipment — powered 


in the automotive field Briggs & Stratton is the recognized leader 
and world’s largest producer of locks, keys and related equipment. 


| 
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will operate a 128-in. paperboard machine at 
a top speed of 550 ft. per minute, an increase 
of 60 per cent over its r speed, according 
to company engineers. 

Accurate tension control for the high speed 
machines is provided by G-E paper tensiom- 
eters, a new development, first installed 
at this mill. These keep a continuous 
check on the tension of the paper being 


| produced by the machines. Installed at the 


driers and calenders, the tensiometers regu- 
late the tension to a closer degree than is 
possible by human judgment control. 

The G-E sectional drive system consists of 
a group of seventeen individual machine 
drives, the engineers explained. Each of the 
sections—wet end and first press, second and 
third press, nine drier sections, and three cal- 
ender and a reel or cutter sections... . . is 
mechanically independent of all other units. 
A web of folding grade boxboard is the only 
physical connection between sections, the 
engineers said, but electrical co-ordination 
provides a closely integrated machine 
throughout. 

Each section includes one main drive mo- 
tor and in some instances additional helper 
drives. These are controlled from a com- 
pletely isolated adjustable-volt genera- 
tor, and are held in precise and accurate 
speed relationship with each other through a 
master brain consisting of an electronic-am- 
plidyne regulating system. With one mas- 
ter rheostat, this system is capable of con- 
trolling the whole machine—a total of 32 
drive motors ranging from 5 to 100 hp and 
amounting to mona ben 750 hp of adjustable 
speed drive. When requi for mainte- 
nance, washing, or machine adjustment, how- 


| ever, each section may be controlled indivi- 


dually through all required operations from 
jogging to full run, it was said. 

Because each section drive is supplied from 
its own generator, the drive is unaffected by 
disturbances accompanying starting and stop- 
ping of other sections or by load changes such 
as snap-offs. On the other hand, ‘the engi- 
neers said, smooth adjustment of over-all 


| speed can be accomplished while paper is on 
| the machine. 


The control panel for each section is en- 
closed in a separately packaged factory as- 
sembled unit. Because each section drive 
operates on generator-voltage control only, 


| without change in the motor field excitation, 


maximum torque efficiency is assured. 
drive speed is measured by a tachometer 


| generator whose output voltage is compared 
| against the over-all paper machine’s constant 
| reference voltage. To the extent that the 
| tachometer generator voltage differs from 


_ Air and Hydraulic Actuating Valves 


the reference voltage, the electronic-amplifier 
responds almost instantly through an ampli- 
dyne exciter to change the generator voltage, 
restoring the desired drive speed. 

Ohio Boxboard manufactures a wide va- 
riety of paper products, including folding 
cartons, corrugated and solid fibre containers, 
and many converted specialties. Presently, 
the company produces in excess of a million 
pounds of paper fibre per day, a quantity 
which will be increased with the accelerated 
production brought about by the planned in- 
stallation of similar drive equipment on two 
additional machines. 


A line of valves for actuating air or hydrau- 
lic cylinders has just been introduced by Le- 
deen Manufacturing Co., Los Angeies, Cali- 
fornia. The fois builds a line of actu- 
ating cylinders for air, oil, water or steam 
operation. 

The Ledeen Valves embody the rotating 
disc construction and are made in three 
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types: for hand-operation, foot-operation, 
and finger or solenoid operation. This group 
of valves is available in 14 different models for 
5 different cycles in 6 sizes and may be used 
for controlling the flow of air, oil or water. 


; 


The Hand-operated Valves turn 45° each 
way from neutral, a total of 90°. The Foot- 
operated Valves turn 15° each way from neu- 
tral, or 30° total. 

The Finger or Solenoid-operated Valves 
are actuated by two simple poppets, which 
are depressed upon !/,” by touch. 
Only two small solenoids are required to ac- 
tuate the poppets and require only momen- 
= energizing. 

ulletin shows circuit diagrams and opera- 
tion detail, dimensions and weights, and de- 
scription of the 14 models available. Copies 
may be had by writing for Bulletin 510, Le- 
deen Manufacturing Co., 1602 So. San Pedro 
St., Los Angeles 15, California. 


New Du Mont Finished-Print 
Recording Camera 

A new oscillograph-record camera recently 
announced by the Instrument Division of 
Allen B. Du Mont Laboratories, Inc., Clifton, 
N. J., provides, in one minute, a complete 
record of an oscillograph image. No dark- 
room facilities are required. Waveform com- 
parison is immediate. The camera is de- 
signed specifically for application with any 
standard, 5-inch, cathode-ray oscillograph. 


The camera employs the Polaroid-Land 
process for delivering a finished print at the 
termination of each completed exposure or 
set of exposures. By means of a sliding 
mount, the camera may be positioned so that 
several traces can be recorded on a single 
print, for side-by-side comparisons. There is 
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also a built-in detent which divides a single 
print into one, two, or three separate ex- 
posure areas. This feature facilitates eco- 
nomical use of the film. é 

An illuminated data card provides an easy, 
positive method of photographically re- 
cording information oneach print. Mechan- 
ical operation of the camera is simple and 
foolproof. 

lens aperture is f/2.8, and the lens is 
coated to minimize halation. Shutter set- 
tings are 1/100, 1/50, 1/25, Time, and Bulb. 
Size of print is 2'/, X 39/, inches, with a ratio 
of dimensions from trace to recording of 
2.25:1. 

The camera is mounted to a standard 5- 
inch oscillograph by means of a clamping 
ring which clamps to the Du Mont Type 
2501 Bezel. 


New Ball Bearing Pillow Block 
Boston Gear Works, Quincy, Mass., is pre- 
be new stock line of sel pre- 
cision ball bearing pillow blocks and flanged 
cartridges in shaft diameters from '/,” to 


COUPLINGS 


FOR POWER TRANSMISSION 
REQUIRE NO MAINTENANCE 


Patented Flexible Disc Rings 
of special steel transmit the 
power and provide for mis- 
alignment and end float. 


Thomas Couplings have a wide 
range of speeds, horsepower 
and shaft sizes: 
VY. to 40,000 HP 
1 to 30,000 RPM 


Specialists on Couplings 
for more than 30 years 


An exclusive feature of Boston Gear Pil- 

low Blocks and Flanged Cartridges is a spe- 
cially designed labyrinth seal, known as the 
“Safety-Vent-Seal”, which automatically 
provides the correct amount of lubricant, ex- 
cess grease being permitted to escape under 
pressure. The lubricant is sealed in and dirt 
and dust are sealed out. Seals cannot blow 
out. 
The chrome alloy ball bearing used in these 
supports has a spherically ground outside di- 
ameter to permit the bearing to align itself 
in the rigid, one-piece, precision machined 
housing which is cast of Boston gear iron. 
This makes for accurate shaft alignment and 
quick mounti The bearing is supported 
around its entire circumference, assuring a 
solid mounting in any position. 

Boston Gear Pillow Blocks and Flanged 
Cartridges are carried in stock by the eighty 
authorized Boston Gear Works distributors 
throughout the United Siates and Canada. 
Complete dimensional information, load rat- 
ing and list prices for all shaft diameters are 
given in Boston Gear Catalog No. 55, copy of 
which will be mailed on request. Write 
Boston Gear Works, 66 Hayward St., Quincy 
71, Mass. 


Savings at National Malleable 
Through G-E Electric Furnaces 
The National Malleable & Steel Casting 
Co. of Cleveland, Ohio, large-scale manufac- 
turers of malleable castings for the railroad 
and automotive industries, has achieved sub- 
stantial savings through the use of General 
Electric annealing furnaces. 
Continued on Page 52 


FLEXIBLE 


THE THOMAS PRINCIPLE GUARANTEES 
PERFECT BALANCE UNDER ALL 
CONDITIONS OF MISALIGNMENT. 
NO MAINTENANCE PROBLEMS. 


ALL PARTS ARE 
SOLIDLY BOLTED TOGETHER. 


Write for the latest reprint 
of our Engineering Catalog. 


THOMAS FLEXIBLE 


- COUPLING CO. 


WARREN, PENNSYLVANIA 
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ing 
Types. Capacities 1—550 


PSI for 


SCREW PUMPS 
; Internal and External Bearing 

Types. Capacities 1—700 GPM, 
Discharge 1000 PSI for viscous liquids, 250 
PSI for water. 


Pumping Costs Go Down 
When Pump Quality Goes Up 


The surest way to cut pumping costs is by specifying 
the best pumps you can find. Then—day after day 

power or process installation will run at top 
efficiency, with smallest chance of costly interrup- 
tion, and lowest cost for pump maintenance and 
replacemen 


by fumes aro designed end conceded to 
provide best operating characteristics, lowest int and greatest 
durability. 


Founded 1905 


9270 HUDSON BLVD., NORTH BERGEN, N. J. 


* —sus- 
tains high volumetric efficiency. 


Precision _Cut_Timing_Geers—maintain 
exact rotor clearance. 


Efficiency —reduces weor 
ca eros 

Sting Boxes —reduces 
leakage, adds to ig life. 


® Long Life—husky shafts, rotors—high 
load capacity bearings, deep stuffing boxes. 


® Direct Connected Up to 1800 RPM. 


Available in corrosion resistant alloys, 

horizontal or vertical construction. 

Special bodies, stuffing boxes, bearings 

for high temperature applications. 
WRITE FOR LITERATURE 

Members A.G.M.A. 


Sier-Bath 


GEAR and PUMP Cco., Inc. 
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Five furnaces have been installed, three of 
which are high temperature annealing fur- 
naces, rated at 390-kw. 460 volts, 3 phase, 60 
cycle, maintaining a temperature of 1800 
degrees F; and two are low temperature 
drawing furnaces, rated at 230-kw, 460 volts, 
60 cycles, with a maximum operating tem- 

rature of 1300 degrees F. Each of these 

rnaces has a five-ton capacity load. 

Each furnace is coundied by an electrical 
control system, designed for special applica- 
tion to the malleable casting industry, and 
may be shut off independently by a master 
switch, without affecting the other furnaces 
in the bank. Each furnace has separate con- 
trols that regulate and keep constant the heat 
on the side of the furnace. An identical con- 
trol equally regulates roof heat so that uni- 
form heat is assured throughout the furnace, 
and a high quality of annealing results. 

In electrifying the operation of these fur- 
naces, National Malleable has shortened the 
time cycle involved in producing castings. 
Two G-E electric cranes are combined to re- 
duce the operation of either loading or un- 
loading to single co-ordinated efforts. A 
gantry-type crane, operating on tracks run- 
ning parallel to the bank of furnaces carries 
loads to each furnace. From this crane’s con- 
trol cab, the operator activates a crane 
hoist, situated above the furnaces to lift the 
furnace being loaded. Next, the load is 
moved forward underneath the furnace and 
set on supports. The furnace is then lowered 
to its base and, by means of a sand seal, 
forms an air-tight chamber, thereby 
viding an atmosphere control and contribut- 
ing to the reduction of scale on a heated 
metal. 


In addition to the reduced production time 
cycle and the higher quality resulting from 
this change to electric heat, National Mal- 
leable has realized other economies and ad- 
vantages. The high expense involved in the 
use of annealing containers has been limited. 
Better working conditions and substantial 
savings in floor space have resulted. Re- 
placement of heating units and other main- 
tenance expenses has been reduced to an es- 
timated 40 per cent below those of fuel- 
fired furnaces. Consequently, expansion 
plans at National Malleable and future de- 
velopments in their production system, in- 
volve still further use of electric heat. 


New “Pul-Pac”’ Model 
Announced by Clark 

A redesigned “Pul-Pac’’, fork-truck device 
that handles unit loads without use of con- 
ventional pallets, will go into production dur- 
ing February, according to announcement by 
Clark Equipment Co. The new model is de- 
scribed as incorporating improvements de- 
veloped as a result of users’ experience. 

Principal change from the early “Pul-Pac” 
design is the adoption of a pantograph-type 
linkage to actuate the gripper-jaw and pusher 
rack, in place of the long piston rods em- 
ployed on previous models. The new con- 
struction allows a shorter hydraulic stroke 
from a more powerful piston, and eliminates 
the severe bending stresses to which the long 
pistons were subjected. Strong side forces 
formerly exerted on the long pistons are now 
absorbed by the pantograph, which is rug- 
gedly built to withstand them. Also the 
new construction eliminates all “Pul-Pac” 
structure back of the uprights, which contrib- 
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utes to maximum visibility and safety for 
the driver. 

The new “Pul-Pac” can operate in less 
space than former models. ere are no re- 
strictions on tilt of uprights. The unit has 
a detachable mounting, and is interchange- 
able with standard forks up to 54-inch usable 


length. 

The rack and gripper-jaw can be lower 
slightly when fully extended to engage and 
grip carrying sheets flat on the floor. The 
mechanism is easily disassembled for serv- 


ice. 
Originally introduced as an experimental 
model, the “Pul-Pac”’, was the sensation of the 
1947 National Materials Handling Exposi- 
tion. That first model was shortly rede- 
signed, to include a number of improvements. 
¢ soundness of those first tow designs is at- 
tested by the fact that practically all the orig- 
inal machines are still in regular operation. 
But Clark engineers, say company officials, 
were never fully satisfied; and development 
work and exhaustive tests in actual use have 
gone on continuously to culminate in the re- 


designed model. 


Full information concerning the Clark 


“Pul-Pac” is obtainable upon request to 
Clark Equipment Co., Industrial Truck Di- 
vision, Battle Creek, Mich. 


Aleo Making General Patton Tanks 


The American Locomotive Co. has estab- 
lished an entirely new organization at its 
Schenectady plant to handle ordnance pro- 
duction, while continuing intact its peacetime 
organization for the manufacture of diesel- 
electric locomotives, it was announced by 
Duncan W. Fraser, chairman and president 
of Alco. 

Railroad customers were assured in a pol- 
icy letter sent by Mr. Fraser that Alco-GE 
locomotives and parts would continue to be 
produced at capacity levels, and that com- 
mitments on would be met just as 
in the past, unless national conditions affect- 
ing all builders interfered. 

Alco will build the newly-announced me- 
dium tank described by the Department of 
the Army as “‘an improved General Patton 
with greater firepower” in shops which form- 
erly were used to produce steam locomotives. 
“Beginning with engineering, and through 
the purchase of raw materials, production and 
accounting, all ordnance manufacturing at 
the Schenectady plant will be handled by an 
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SELF-LUBRICATING 
EXTREMELY DURABLE 
CONSTANT CO-EFFICIENT 
OF FRICTION OPERATES 
DRY — OR SUBMERGED IN 
WATER, GASOLINE OR 
CORROSIVE LIQUIDS 
APPLICABLE OVER A WIDE 
TEMPERATURE RANGE — 
even where oil solidifies or 
carbonizes EXCELLENT 
AS A CURRENT-CARRYING 
BEARING. 


© 


"GRAPHITE METALLIZING. 


CORPORATION 


1058 NEPPERHAN AVENUE, YONKERS 3, NEW YORK 
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entirely separate organization”, Mr. Fraser 
said in his letter. 

Railroad presidents and other executives 
receiving the special letter were reminde 
that the Defense Transport we ay of the 
Interstate Commerce Commission had re- 
quested a material program for new locomo- 
tives and maintenance from the National 
Production Administration. Mr. Fraser re- 

uested their “intense assistance” in this ef- 
ord, pointing out that the ability of Ameri- 
can railroads to handle tremendously in- 
creased traffic certainly is one of the most ur- 
gent requirements of the defense economy 
ahead. 

A. M. Hamilton, vice president, who was in 
charge of the production of tanks at the Cana- 
dian Tank Arsenal operated by Alco’s Cana- 
dian affiliate, Montreal Locomotive Works, 
during World War II, has been placed in 
charge of the newly-established Ordnance 
Division of the American Locomotive Com- 
pany. Another vice president, W. E. Corri- 
gan, has been appointed contracting officer of 
the Ordnance Division. Corrigan negotiated 
Alco’s numerous contracts with the Govern- 
ment, amounting to more than a billion dol- 
lars, during World War II. 

Alco ranked among the first fifty producers 


of war goods in the last war and was described 


by the Department of Defense in its an- 
nouncement of the tank order as “‘one of the 
Army’s principal producers of tanks in 
World War Ih” The new tank order to 
Alco, announced by the Army December 6th, 
is a $100,000,000 contract for production of 
500 tanks and for establishment of new facili- 
ties for their production at the Schenectady 
plant. 


300-Oz. Injection Molding Machines, 
Now Produced By Watson-Stillman 


Watson-Stillman Company, Roselle, N. J., 
world’s leading manufacturer of Plastics 
Molding Machinery, has just announced the 
completion of their latest contribution to the 
Plastics Industry—a gigantic 300-ounce 
capacity machine, largest Injection Molding 
Machine ever built. 


Fully hydraulic, this machine is equipped 
with manual as well as automatic single cycle 
control and adjustable speed control of the 
injection ram. Individual adjustable con- 
trol of injection and clamping pressures is 
also provided. 

With a 300-ounce per shot capacity, a 
clamping pressure of 1,500 tons, and a platen 
area will accommodate’a 4 ft. X 6 ft. 
mold, this new W-S giant will produce injec- 
tion moldings of a size and weight heretofore 
only dreamed about. 

A study of the specifications immediately 
indicates the production possibilities of this 
new machine. Its immense capacity, clamp- 
ing pressure, mold size accommodation, and 
its 4 ft. (maximum) stroke and 6 ft. daylight 
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CLEAN, UNBROKEN LINES 
WHEN YOU DRAW WITH 


Draws a line 
1/10th of a mile long 


with 1 filling! 


WORLD'S ONLY 
DRAWING INK 
FOUNTAIN PEN 


WITH INTERCHANGEABLE NIBS 


Saves thousands of 
time-wasting pen fill- 

ing operations for the 

artist or draftsman — 

insures uniform thickness 

of line from hairline to 3" 

thick. Ideal for lettering, 
freehand drawing, techni- 

cal drawing, sketching, of 
stenciling with the inter- 
changeable nibs. Graphos uses 
any drawing ink, black or col- 
ored. Handles exactly like any 
drawing pen—beautifully bal- 


thousands in use in leading draft- 
ing rooms and art studios all over 
the world. 
Ask your dealer — or write 
for illustrated booklets 


JOHN HENSCHEL & CO., Inc. 
105 EAST 29th STREET 
NEW YORK 16, N. Y. 


Yes, even fine lines are obtained with- 
out breaks and without running with 
these superb inks bocked by 112 years of 
quolity . Absolutely water. 
proof; free-flowing; will not dry in rul- 
ing pen. Intense, opaque black and 19 
cleor, brilliant colors, blendable ond 
dilutable. In 1 oz. bottles, handy car- 
tridges and larger containers. 
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All These Were Once 
DUST COLLECTION PROBLEMS, TCO 


48 Carbon Black Plants 


73 Steel Plants « 99 Oil Refineries 
and Miscellaneous Installations 


Your electrical preci 


ipitator installation will 


Researc ration’s experience 
the of thou- 


ically shown by that towering pile 
cond of blue prints. 


This knowledge is a valuable asset that 
will help Research engineers to “tailor- 


make” 


our Cottrell installation. For ex- 


ample, they can more quickly determine the 
i answers to such variables as the size, 
shape and type of both discharge and col- 


lecting electrodes, their relative s 


cing, 


flue arrangements and many other factors. 


At Research you can count on 
solutions to individual probl. 


profitable 


br 

Research Corporation Cottrells can be 
made as efficient as you desire. They can col- 
lect 95% to over 99% of all solid or liquid 
particles suspended in gas entering equip- 
ment. Write for free booklet giving valu- 


able data. 


Typical One Day Collections 


® 250 TONS OF FLY ASH 
®@ 5500 POUNDS OF CONCENTRATED 
SULPHURIC ACID 
® 6 TONS OF SODA SALTS | 
AT PAPER MILL 
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plow are placed to receive the standard forks 
of a lift-truck when attachment is desired. 
Two “T” bolts, which can be turned by hand, 
fasten the plow securely to the forks. Above 
the channels is a ballast box which may be 
filled in the event that the plow’s weight of 
400 pounds does not make sufficient contri- 
bution to traction requirements. 


The plow is mounted to ride below the forks 
of the lift-truck. It is secured to the back 
plate of the attachment by an unique mount- 
ing which allows it to pivot in two directions, 
compensating for uneven running surfaces. 
It is held in operating position by spring ten- 
| sion, which allows it to pivot backward when 
| obstructions are met. The 22"/:-inch blade 


RESEARCH CORPORATION 
405 Lexington Ave., N.Y. 17,N.Y. 122 S. Michigan Ave. Chicago 3, Ul. 


|| may be set at an angle from the front of the 
| truck in any one of six positions. It is de- 
| signed with a curvature to prevent a vacuum 
| behind to accumulate snow, and the blade 
shoe at the base is hardened steel to insure 
long wear under the most severe conditions. 
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opening will now enable molders to produce 
parts with deeper draw. It opens up entirely 
new production and market possibilities. 
And, with machinery of this size, markets 
already invaded will be greatly expanded. 

For example, one-piece injection molded 
inner-door liners are now made possible for the 
refrigeration industry as well as one-piece in- 
ner boxes. Washing machine agitators al- 
ready produced of plastics will soon have a 
companion plastics piece—an entire tub—in- 
jection molded. 

This new W-S 300 oz. Injection Molding 
Machine removes most of the present limits 
of thermo-plastics in television and radio 
housings, and thermoset now has a serious 
competitor in many of the larger applications 
for housing. 

Two well known concerns are about to go 
into production with this new W-S equip- 
ment, Amos Molded Plastics, Div. of Amos 
Thompson Corp., Edinburg, Ind., and Gen- 
eral American Transportation Corp., Chi- 
cago, Ill. This latter company also recently 
installed two similar 85 Ounce Machines 
which can be converted to 300 Ounce capa- 
city. 

Snow Removal Simplified 

By New Fork Truck Attachment 

To meet industrial need for easy and eco- 
nomical removal of snow, a new snow plow has 
been designed for use with all Clark pneuma- 
rk-lift more than 1,000- 
pound capacity, according to a report from 
the Industrial Truck Division of the Clark 

uipment Co. 
attachment is readily detachable and 
no tools are required to mount, dismount it, 
or to adjust the blade. Two channels on the 
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DOWNINGTOWN IRON WORKS, INC. 


STEEL & ALLOY PLATE FABRICATION 
HEAT EXCHANGERS. 


DOWNINGTOWN, PA. 


What’ ina NAME ? 


IRON WORKS INC 


ent of DOWNINGTOWN 
, INC. started out over 37 years 


ago, to attain and maintain the reputation < “doing one thing well;" i.e., Steel 


Fabrication, and they have never vari 
DOWNINGTOWN takes justifiable pride in knowing that 
they have never once sacrificed quality for price. The many 
variety of metals, and m 
most interesting and, we like to feel that we 


h these years, 
opments in the 
of fabricating these metals, have made our work 
have contributed, in a small way, to 


advancing the economy of our Country. 


DOWNINGTOWN would like to work for you and with 
the finest of plant equipment, skill and “know-how.” 


. Our facilities include 
are strategically 


on the main line of the Pennsylvania Railroad, with important cities and towns 
steel-producing centeis being close-by. 

DOWNINGTOWN also maintains a Heat Transfer Division under the direction and 
supervision of men thoroughly trained and experienced in this field. 


May we be 
your Business 


DOWNINGTOWN IRON WORKS, INC. 


DOWNINGTOWN, PA. 
NEW YORK OFFICE, 30 CHURCH STREET 


help to you? Useful literature will be gladly sent upon request on 
Letterhead. 
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‘ 205 Acid Plants « 40 Paper Mills ; 
270 Detarring Installations 
216 Power Stations 
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ENGINEERING 
asa 


CAREER 


A MESSAGE TO YOUNG 
MEN, TEACHERS AND 
PARENTS 


This pamphlet has been prepared 
as an educational guide, in order 
to give something of an introduc- 
tory insight into the profession of 
engineering. It is dedicated to the 
coming generation of engineers 
and to the constructive contribu- 
tions which they will make to the 
life and culture of mankind. Con- 
tents of the booklet have been 
divided into three main parts: The 
Scope of Engineering; Principal 
Branches of Engineering; and Ref- 
erences to Vocational Guidance 
Literature. 


PRICE $0.15 
($10.00 per 100) 


ORDER NOW 
USING THE COUPON BELOW 


Engineers’ Council for 
Professional Development 
29 West 39th Street 
New York 18, N.Y. 


Please forward a copy of “Engineering as 
a Career.” Payment is enclosed. 


ADDRESS .. . 
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To operate the plow, the truck pushes 
against a vertical support plate and two push- 
ing blocks which rest against the base of the 
_— assembly. Since the blade meets 
t atest resistance to forward movement 
at the base, the pushing force is exerted at 
the lowest possible point and in a normal 
level plane. This attachment is available 

Export sale. Additional information 
may be obtained from the Clark = ment 
ee Truck Division, Battle Creek, 

ich. 


New Dual 300/600 and 400/800 Ampere 
Selenium Rectifier DC Welders 


New dual 300/600 and 400/800 ampere 
selenium rectifier dc welders are available 
from Westinghouse Electric Corp. 

Each dual unit offers two welding circuits 
in one common enclosure. These circuits 
may be used independently, or in parallel to 
provide a single circuit of twice the capacity. 

Parallel operation of the two units for maxi- 
mum capacity is obtained by means of a 
bridle placed across the secondary output 
terminals. A clutch-and-sprocket and chain 
arrangement makes possible independent or 
unit operation of the current control handles 
on each individual welder. 

A primary contractor is supplied to facili- 
tate use of these machines on automatic and 
stud welding applications. 

For information write Westing- 
house Electric Corp., P. O. Box 2099, Pitts- 
burgh 30, Pa. 


Makes Lube Plant 
From Surplus Units 
... Saves Milliens 

How surplus, unused units were converted 
into a modern solvent refining, lubricating 
oil plant at a saving in materials estimated in 
the millions is told in “Kell am” No. 4 
(1950) just published by The M. W. Kellogg 
Co., refinery and chemical engineers of Jersey 
City, N. J. 

The 1500-barrel-per-day plant, designed 
and constructed for the Phillips Oil Co. at 
Kansas City, Kansas, has completed its first 
year’s run and is, Phillips says, considered 
the most modern in the world today. 

Before Phillips and Kellogg went to work, 
back in 1948, the plant was a complete but 
— alkylation-isomerization unit replete 
with storage tanks and comprising 45 major 
vessels as well as concomitant heat exchang- 
ers, pumps, switch racks, furnaces, heaters 
and control rooms. Wherever possible this 
equipment was used in the conversion, ac- 
cording to Kellogg. 

When the job was completed, Phillips had 
a lube plant comprising two-stage vacuum 
distillation, propane fractionating and de- 
asphalting, phenol treating, propane dewax- 
ing, clay treating and deodorizing. To this 
Phillips has added unique barrelhouse facili- 
ties of their own design for blending, packag- 


The shape’s 
the thing... 


The selection of a suitable 
steel and its subsequent satis- 
factory performance can be 
made easy by good design. 


How and in what shape a part 
is made is, we hold, of funda- 
mentally greater importance 
than of what it is made. 


In designing a piece of ‘ma- 
chinery it is necessary‘to con- 
sider Design, the choice of 
steel, and its Heat Treatment. 
Allthree are highly significant 
factors, but of them we believe 


._Design to be vital because 


even the best in steel and 
treatment will not save a 
poorly designed part. 


To evaluate the importance 
of good design and its vital 
relationship to the selection 


of steel and its heat treatment, — 


we have prepared a book— 
“Three Keys to Satisfaction”. 
This starts by discussing 
mainly design factors in- 
volved in stress concentra- 
tions, and includes useful 
sketches comparing poor and 
good features of design from 
theaspect of subsequent metal- 
lurgy. It is available on request 
to all engineers and designers. 


@rv7 
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Continued on Page 56 
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working with top-fiight 


JENKINTOWN 


STANDARD PRESSED STEEL Co. 


A continuing, long-range program of plant modern 


provement is one of the ways we ke 
increasing demand for UNBRAKO S. 


It takes skilled people, 
After all, capacity at SPS simply means: “We can Deliver . 


Write for your UNBRAKO Catalog. 


cious, well-planned buildings 
want, when you want them. 


We can deliver... 


Ground 


Dowel Pin 
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Plug 


Socket Head Pressure 


Shoulder Screw 
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Socket Head Socket Cap Point Socket 


Set Screw 


Flat Head 


Screw 
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ing and otherwise preparing the final product 
for shipment. 

According to Kellogg, the most complete 

icture of the conversion itself may be found 
considering the phenol treating unit. 
re, five towers in the former butane isom- 
erization section were converted directly into 
the five main towers of the phenol unit. None 
were removed from their foundations. In 
some cases tray designs were changed, in 
others the bubble caps were altered, new noz- 
zles added, old ones closed off. 

Had Kellogg bought new, main towers for 
the phenol unit, the cost would have run in 
the neighborhood of $170,000 for the towers 
alone. Add to this the large savings in erec- 
tion costs, foundations, steel work, heaters, 
mechanical equipment, heat exchangers, pip- 
ing, building and instruments, and the total 
a and material savings reaches a signifi- 
cant figure on just this one section of the com- 
pleted plant, it is stated in the “Kellog- 
gram.” 


New Type of Filtering Membrane 


1 


A new type of filtering membrane for its 
line of industrial filters has been developed by 
Titeflex, Inc., 500 Frelinghuysen Ave., New- 
ark, N. J. Designated as the Titeflex 
“Well-Screen” membrane, the new product 
is normally constructed of 316 ELC stainless 
steel wire formed to a screen of cylindrical 
shape. Used within the filter itself, to sup- 
port the filter cake which is the actual filtra- 
tion medium, these cylinders speed up the 
filtration process. Because of the triangular 
cross-sectional shape of the individual wire 
which makes up the Well-Screen cylinder, 
clogging is eliminated. Another advantage 
is that in backwashing, the automatic process 
by which Titeflex filters are cleaned without 
manual labor, Well-Screen membranes 
achieve high efficiency because the back-wash 
flow reaches its highest velocity at the exact 
= of support of the filter cake. Well- 

n membranes, although developed 
specifically for use with Titeflex filters, can be 
utilized with various types of filtration equip- 
ment. They are available in various sizes, 
rnd can be provided in any alloy which can 
Be drawn into wire. The manufacturer will 
furnish additional details upon request. 


Allis-Chalmers Announces 
“Design Changes For Its Type 
SPW Transformer” 

Design changes in its single and two- 
bushing potential transformer (Type SPW) 
which have reduced weights up to 60 percent 
in some ratings and have decreased dimen- 
sions by one-third are announced by Allis- 
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Chalmers Manufacturing Company, 949 S. 
70th Street, Milwaukee, Wisconsin. 

The redesigned transformer has a com- 
pletely welded heavy gauge steel case. This 
results in a hermetically sealed unit free from 
breathing, which extends the life of the in- 
sulating oil by guarding it from oxidation. 


The core of the transformer is made of high 

rmeability cold rolled steel to provide a 
| ven and smaller unit with high accuracy. 
The electrical coils are protected by corona- 
free preformed angles, channels and barriers 
of insulating material to i" vide exception- 
ally high impulse strength. The complete 
pre Be. is thoroughly dried and liquid 
filled under vacuum. Large cooling ducts 
allow free oil circulation and high thermal 
rating. 

These potential transformers are available 
in the 500-va, 60-cycle, oil-filled class in 24, 
34.5, 46 and 69-kv ratings. 


A New Torque Meter 

An unusual combination of a 9-cylinder, 
450-hp. radial aircraft engine (left) driving 
the supercharger section from an 18-cylinder 
radial aircraft engine (right) through a 
Torquemeter that gives a constant indication 
of horsepower output, is used in the aeronau- 
tical engineering laboratory of The Uni- 
versity of Oklahoma, Norman, Okla. 


Horsepower output is measured by a 
Baldwin SR-4 Torquemeter which absorbs 
no power. It is essentially a short length of 
shaft to which a group of special SR-4 re- 
sistance wire strain gages are bonded so as to 
form a Wheatstone —— The corners of 
the bridge are connected through slip rings 
on the shaft to stationary brushes in the case 
and thence to an indicator calibrated in inch 
pounds. Horsepower, a simple function of 
torque and shaft speed, is readily computed. 
The indicator, not shown, is a portable, 
battery-operated, null-balance instrument 
which may be placed at any convenient point 
near the torquemeter pick-up. 

The engine-blower combination, in addi- 
tion to engine performance calibration, is 
used as a compressor to supply air for a 
number of different graduate research proj- 

Continaed on Page 58 


NEW $8 Oscillograph 


Here, in a versatile instrument of advanced design, 
are all the things you need for complete oscillo- 
graphic recording. The Hathaway Type S-8 Oscillo- 
graph, which has long been the standard of 
oscillographic ‘recording, has been improved to 
meet the rapidly expanding demands of modern 
research. Whether your measurement problems are 
simple or complex, the NEW Type S-8 Oscillograph 
has the inherent capabilities necessary to measure 
vibration, pressure, acceleration, and strain with 
new ease and accuracy. 


The newest features include: 

QUICK-CHANGE TRANSMISSION fully enclosed with gears 
running in oil to provide instantaneous selection of 16 record 
speeds over the range of 120:1 

CHART TRAVEL INDICATOR provides continuous indication 
of chart motion. Operator knows instantly by flashing lamp 
if anything should happen to interfere with chart motion 
FULL-RESILIENT MOUNTING FOR MOTOR AND TRANSMIS- 
SION isolates all possible vibration and makes possible the 
use of ed, up 9 

NEW GALVANOMETER STAGE accommodates aii Hathaway 
galvanometer for ding milli mi 


or watts 
NEW RECORD-LENGTH CONTROL AND NUMBERING SYSTEM 
designed for long, trouble-free service under all kinds of 
ambient conditions 

All the other valuable f are retained, such as 
PRECISION TUNING-FORK-CONTROLLED TIMING SYSTEM 
produces either 1/10-second or 1/100-second time lines 
across sheet 

WIDE RANGE OF GALVANOMETER TYPES AND CHARACTER- 
ISTICS provide for almost any recording requirements. Nat- 
ural frequencies to 10,000 cps. Sensitivities to 50,000 mm 
per ma, single and polyphase watts 

DAYLIGHT LOADING AND UNLOADING RECORDS TO 200 FT. 
IN LENGTH, width to 10 inches 

SIMULTANEOUS VIEWING AND RECORDING 

AUTOMATIC BRILLIANCY CONTROL 

12 TO 92 ELEMENTS 

Whatever your needs may be, investigaie the NEW Type S-3 
Oscillograph and its 170 types of galvanometers — the most 
versatile equipment in existence for general-purpose appli- 
euttone. WRITE FOR BULLETIN. 2B1-K 
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For Outstanding Service 


Handling Corrosive Liquids— 


Goulds new stainless steel centrifugals 


ADVANCED PUMP DESIGN— 
The Goulds 3705 stainless line represents the last word in| 
effective design. Fig. 3705 pumps will give you efficient, | 
24-hour service in handling corrosive liquids—at 


CAPACITIES— 


Goulds stainless steel centrifugals are made in 8 sizes with | 
capacities to 750 G.P.M. and heads to 180 ft. depending upon 


ADVANTAGES— 


Exceptional efficiency (see Bulletin for performance curves) | 
plus extreme simplicity make this an ideal pump for corrosive | 
applications. High interchangeability of parts cuts stocking 
problem. Quick inspection or cleaning—simply remove casing 
cover without disturbing pipe connections. 


Write for Bulletin 725.3 for complete details 
on this new stainless steel pump. 


PUMPS INC. 
Seneca Falls 7 
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ects, including the air supply for a small 
high-speed air tunnel. The unit will also be 
used to supply air for testing ram-jet engines 
and will serve as an air supply for a gas tur- 
bine unit burner research project. 


Westinghouse Offers Improved 
Self-Contained Air Conditioner 


An improved self-contained Unitaire air 
conditioner is now available from Westing- 
house Electric Corp. The Unitaire is de 
signed specifically to provide resort weather 
in the summer in homes, factories, offices, 
and other commercial establishments by 
cooling, dehumidifying, circulating, and 
filtering the air. All-year-round air condi- 
tioning can be provided by addition of either 
steam or water-heating coils and an outside 
air duct connection for ventilation air supply. 

The Unitaire is a factory-assembled pack- 
aged air conditioning unit that is complete 
in every detail: hermetically-sealed Freon- 
12 Compressor, water-cooled condenser, 
direct-expansion coil, and fan. It is easy 
to install, requiring only water, drain, and 
electrical connections to place it in service. 

This air conditioner comes in three sizes; 
two, three, and five horsepower, with cooiing 
capacities of 24,000, 36,000, and 60,000 Bru 
per hour respectively. It may be con- 
nected for single, two, or three phase opera- 
tion on 50 or 60 cycle sources. Voltage 
ratings on the units range from 230 volts on 
—— to 550 volts on three-phase. 

he cabinet is constructed of 18-gauge 
steel panels press-formed into an attractive 
design. Exterior is finished in semi-gloss, 
two-toned baked enamel. A welded steel 
frame supports all components of the air 
conditioner. The smallest unit covers a 
floor area 36 in. X 22!/2 in. and is 68%/, in. 
high. The largest unit has a floor area 
44 in. X in. and is in. high. 

For further information write to Westing- 
house Electric Corp., Sturtevant Div., 200 
Readville Street, Hyde Park, Boston 36, 


Worthington Announces New 105’ 
Portable Air Compressor 

An improved 105’ portable air compressor 
has been announced by Worthington Pump & 
Machinery Corp. 

The new compressor is lighter, lower and 
more maneuverable. It is built around the 
standard Worthington Blue Brute compressor 
and is powered by either Diesel or gasoline 
engine. 


58 - Fepruary, 1951 


MECHANICAL ENGINEERING 


~ 

4 

| 
| 
| 

| 

| 
capacity. 
3 
| Mass. 


¢ Keep Informed 


New features and advantages claimed by 
the manufacturer include: a new zero pres- 
sure retractable third wheel; new under- 
slung spring mounted undercarriage with 
heavy ty commercial 15” trailer tires; 


a simple, retractable support leg; a new style 
unit core radiator with pressure cap to pre- 
vent boiling and better operation of engine 
at higher temperatures and altitudes; a 
new carburetor with fixed jets for better 
economy; and relocation of instrument panel 
and battery box to give unrestricted full 
length tool boxes. 

"The redesigned 105’ Worthington Blue 
Brute compressor is 10” shorter, 4” lower 
and weighs 300 pounds less than previous 
models. For further information please 
write Construction Equipment Div., Worth- 
ington Pump & Machinery Corp., Holyoke, 


Average Life Rating of 
Westinghouse 1000 Watt A-H 

12 Mercury Lamp 
The rated average life of the 1000-watt 
A-H 12 quartz mercury vapor lamp manu- 
factured by the Westinghouse§Lamp Divi- 
sion, Bloomfield, N. J., has been increased 
from 3000 hours to 4000 hours. The change 

applies to all lamps now in stock. 
he A-H 12 lamp is finding wide accep- 
tance in lighting large industrial areas, parti- 
cularly when the mounting height must be 
high, or when the room is relatively narrow. 
new life rating makes it the most econom- 
ical Westinghouse mercury lamp for such 

servi 


ice. 
For further information, write the West- 
inghouse Lamp Division, Bloomfield, N. J. 


Materials, Plant Capacity 
Bearing lems 

Availability of raw materials and plant 
capacity hold the answer to whether the anti- 
friction bearing industry’s output in 1951 
will approach record wartime levels. 

The biggest year since 1943-44, when the 
industry turned out a half-billion dollars 
worth of ball and roller bearings at current 
prices, is in sight, predicts R. H. DeMott, 
president of SKF Industries, Inc., but a ma- 
terials pinch already is ciouding the picture. 

“The immediate problem is to get the steel 
and other cantetiale that are necessary to 
maintain the nation’s productive system at 

k efficiency,” he said in discussing the out- 

k for the new year. 

“Our mobilization prog‘am will be seri- 
ously harmed if we perniit our industrial 
plants to run down,” he declared. “The 
just won't be able to do the right kind of jo 
if the materials that keep machines running 
are not available.” 

A large-scale mobilization program is al- 
most certain to tax present manufacturing 
facilities, making new plants necessary, he 


said. 
DeMott, chairman of the Anti-Friction 
Bearing Manufacturing Association defense 
Continued on Page 60 


Ever been 
1aunted. by 
an"ERASURE GHOST’? 


The beauty of Arkwright Tracing Cloth is its permanent 
translucency — built all the way through the cloth by a 
special process. Arkwright will take the heaviest erasures 
without “ghosting”. You can count on clear, clean prints 
from drawings on Arkwright cloth years after you make them. 


You can re-ink over erasures on Arkwright Tracing Cloth without 
feathering or “blobbing”’. You can be sure there are no pinholes, 
thick threads or other imperfections in the cloth to bother you. 
Every roll is carefully inspected b<fore leaving the factory. 


Think a moment. Isn't it an unnec- 
essary risk to put your important 
drawings on inferior tracing 
cloth or paper? A sample 
will show you the difference. 
Write Arkwright Finishing 
Company, Providence, R. I. 
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a NEW 
machine 


to simplify 
copying 


It's ideal for ‘‘desk-side”’ copyin: 
needs no inks, stencils, trays, plumb- 
ing, exhausts or special room lighting. 


Uses BW Diazo process, long employed by in- 
dustry, to make exact low-cost positive copies. 
First machine specifically designed to use this quick, 
clean, easy process anywhere in your office. 


y In seconds, the BW Copyflex gives 
you an exact, smudgeproof copy of 
anything typed, written or drawn. 


D> It’s far cheaper and faster than 
ordinary methods for obtaining | to 
100 copies. Copies 844” x 11” in size 
average less than 2¢ for all costs. 


» Locate it anywhere in your office— 
it requires no installation. You, your 
secretary, or anyone else can operate 
it easily, without special training. 


Copying is so simple! If your 
letter, record, or document to be 
copied is on ordinary translucent 
paper, you simply insert it into the 
machine with BW Copyflex paper. 


Within seconds you receive a crisp, 
errorproof, smudgeproof copy — flat, 
dry, and ready for immediate use. The 
100th copy is as sharp as the first. 

If your original material is marked 


~ on both sides, or is on opaque paper, 


the machine quickly makes a copy on 
BW reflex film—which is then used 
to make as many regular copies as 
you want. 

BW Copyflex is the fastest, most 
economical way to make 1 to 100 
copies of reports, records, orders, in- 
voices—on letterhead, printed form or 
graph paper. It reduces paper work a 
hundred ways, saves time and cuts 
costs. See how BW Copyflex can help 
you ... send the coupon today. 


Specialists in copying since 1897. 


CHARLES BRUNING COMPANY, INC. -———— 

| Dept. B-21 100 Reade Street New York 13, N. Y. 

| Please send me information on the new BW Copyflex 

Company 
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committee, said government cutbacks in the 
supply of copper will ultimately mean drastic 
curtailment of bearing production. Copper 
is a basic ingredient of bronze used widely in 
making bearing retainers. 

“Under present allocations, a substantial 
reduction in the amount of bearings for such 
important defense items as electric motors, 
machine tools, traction motors of Diesel- 
electric locomotives, pumps and blowers is in- 
evitable,” he said. 

While the problem now is to obtain an ade- 
quate supply of materials to meet current 
schedules, another pressing problem for the 
future, the SKF official continued, is the ad- 
justment of the industry to fluctuating de- 
mands. 

“What may happen, once the nation’s mo- 
bilization program gets into full swing, is that 
there may be more demand for certain types 
and sizes of bearings than the industry now is 
to produce,” DeMott said. 

“‘How well the transition is made from civ- 
ilian to military production will depend in 
large part on how much advance planning is 
done by government and how quickly its 
ideas are communicated to the industry.” 

DeMott said the anti-friction bearing in- 
dustry should be in a better position to meet 
defense needs as a result of millions of dollars 
spent for postwar modernization and expan- 


sion, 

SKF, which produced millions of bearings 
for tanks, planes and other military equip- 
ment during the last war, will continue to 
enlarge its facilities and modernize equip- 
ment, he said. 


SKF Sales of Textile 
Bearings at New High 


Philadelphia—Sales of anti-friction bear- 
ing equipment for textile machinery are now 
at the highest level in the history of SKF 
Industries, Inc., R. H. DeMott, vice presi- 
dent, announced here recently, 

Incoming orders for roller bearing spindle 
bolsters during the first eight months of this 
year are approximately 50 per cent ahead of 
1949, he reported, while orders for tape ten- 
sion pulleys are expected to exceed those for 
any previous year. 

SKF is a major supplier of bolsters and 
pulleys which are essential in obtaining a 
uniform twist in the spinning of cotton and 
synthetic fibers. 

The exceptionally strong demand for 
equipment that turns oa and roller 
bearings, DeMott said, “reflects the indus- 
try’s vigorous drive to improve its economic 
position by producing more and better goods 
at less cost. 

“Textile manufacturers are vitally in- 
terested in anything that will give them a 
competitive advantage. New equipment 
that reduces by the merest fraction of a 
penny the cost of producing a pound of ma- 
terial is finding a ready market.’ 

Because of the large number of obsolete 
machines, he added, the industry’s broad 
expansion and modernization program 
“should continue for some time to come.’ 


Improved—Total Costs 
educed Over 50% 


The Eddystone Division Shops of The 
Baldwin Locomotive Works recently in- 
stalled a Reed A32 Cylindrical Die Thread 
Roller for rolling Class 5 threads up to 15/5” 
diameter on cylinder head studs and connect- 
ing rod bolts used in their Diesel Locomotive 


Engines. 


60 - Fepruary, 1951 


MeEcHANICAL ENGINEERING 


| 


¢ Keep Informed 


Manufacturing savings with the Reed 
Thread Roller have amounted to over 50% 
of the total cost of the bolts and studs, thus 


enabling the machine to pay for itself in two 
months. These savings have been made 
possible, on the studs, by the rolling of the 
threads, using ground bar stock of diameters 
smaller than previously used, and eliminati 
the undercutting of the portion of the stu 
between the threads. Connecting rodjbolts 
were redesigned for rolling with costs re- 
duced as much as 67%. 

Threads are ——_ with a high degree 
of surface finish, giving greater content of 
the external thread with the mating part. 

Pitch diameter tolerances are easily held 
because of accurate thread form, lead, taper, 
and roundness, provided by the thread rolling 
process. 

Subjected to high stresses, the thread must 
be strong and of superior quality and held to 
rigid inspection requirements. 

The uniformity with which these exacting 
tolerances are maintained insures an ac- 
curate fit of each stud in the cylinder block 
and reduces inspection and assembly costs 
considerably 


New Electronic Side Register Control 
Announced by G. E 

A new electronic side register control that 
automatically and accurately maintains the 
lateral position of a moving web of material 
on slitting, re-winding, and other processing 
machines has been announced by General 
Electric’s Control Divisions. 


Designed to increase production by step- 
ping up machine speeds and to minimize 
waste, decrease costs, and provide a more 
uniform product, the new side register con- 
trol responds to a signal from a printed line 
on paper, ~ or cloth of 1/32-in. mini- 
mum width. According to G-E engineers, 
the control ignores all signals from printing 
adjacent to the guide line on the trailing 
edge of the scanning sweep. It also follows 
broken lines of the same width, and will 


NO OTHER 


COMPRESSOR VALVE 


OFFERS YOU ALL OF THESE 


ADVANTAGES 


LARGER GAS PASSAGE AREA 
From 20% to 100% increased valve 


sure, es 
sion ratio—saving more power. 
Smooth running—with less power—ot 
higher speeds without overheating. 
SAFE 
No no invisi- 
jes or insures 
ty perati P 
drilled, slotted and milled smooth— 
hence less friction. 
LONG LIFE 

Made to the highest standard of work- 
manship — on special machines — b: 
raftsmen —in a modern and well 


i shop—designed ive | 
life the severest 


LET US SHOW YOU WHAT 
VOSS VALVES CAN DO FOR YOU 
We will be glad to submit estimates 
if you will send us the name, bore, 
stroke and speed of your air, gos, 
or ammonia compressors of any 
type or size. 


“VOSSVALVES are indispensable for use 
where loads are heaviest—where safety 
and reliability are paramount. They 
run smoothly—with less power—at 
higher speeds — without overheating. 
You can replace your present valves 
with VossVaives without any change 
in your compressor. 


J.H.H.VOSS CO., Inc. new 


Keep Informed ... 


not change web position if the web breaks. 
Instantaneous response is provided for errors 
as small as .001 in. or less, they said. 

Two components make up the new side 
register control: a rotary lens web scanner, 
and a thyratron contro] panel. 

The scanner features a tilting mounting 
bracket with adjustable stops to allow oper- 
ation on either diffused or specular scanning. 
The direction of scanning can be selected by 
a panel-mounted switch, and the red- and 
blue-sensitive phototube, provided with the 
equipment, will handle most color contrasts. 

Capable of handling motors up to 2/3 
horsepower, the thyratron reversing motor 
control feeds power to the correction motor 
so that correction is proportional to the 
amount of error detected by the web scanner. 
The thyratron control panel offers compact 
construction, easy accessibility, and simpli- 
fied wiring. 

Foresees Great Future 
For Ductile [ron 

Swampscott, Mass.—A prophecy that 
Ductile Iron will become the third most im- 
res engineering material tonnage-wise 

llowing steel and gray iron was made today 
by A. P. Gagnebin of The International 

ickel Co. es Massachusetts Institute of 
Techno Conference on Ductile Iron 
held at the New Ocean House, Swampscott, 
Mass. 
In the paper entitled “Status of Ductile 
Iron in American Industry” the author de- 
scribed the properties, of castings, 
tonnages of uction to date, and specia 
features for future uses of this new material. 
The amazing combination of Ductile Iron’s 
properties, he said, include the process ad- 


vantages and fluidity of cast iron with many 
of the strength properties of steel. Mr. 
Gagnebin claimed Ductile Iron has the 
strength of popular grade commercial steel 
castings with the wear resistance and cast- 
ability of gray iron. He further predicted 
that the annual production of this amazing 
new material holds promise of reaching be- 
tween two and five million tons annually in 
the next few years. 

The author pointed out that these new 
metallurgical developments will help con- 
serve the use of manganese which currently 
is difficult for the United States to import. 
Mr. Gagnebin is a member of International 
Nickel’s Development and Research Di 
vision located in New York. 


@ BUSINESS CHANGES 


28% Increased Space 
‘or Leeds & Northrup 
Acquisition of approximately 85,000 square 
feet of additional floor space by Leeds & 
Northrup Co., Germantown manufacturer of 
electrical measuring instruments, automatic 
controls, and heat-treating furnaces, has been 
announced by C. S. Redding, president of the 
50-year-old firm. “This space,” said Mr. 
Redding, “‘wil! enable us to increase our pro- 
duction and also improve our delivery and 
other service facilities. We will transfer 
some operations to this new space; however, 
the principal manufacturing and other activi- 
ties of the firm will continue to be centered at 
the main plant, 4901 Stenton Avenue.” 
Continued on Page 62 
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The added space is in two parcels. One is 
a 3-story, 50,000 square foot building at Cas- 
tor and Sedgley Avenues, leased from William 
D. Whitaker and formerly used as a spinni 
mill. The other property totals 35, 008 
square feet at Collum and Rubicam ite, 
Germantown, and was recently purchased by 
Leeds & Northrup for $92,500 from the 
Nathan Neuman estate. Together, in- 
| crease the company’s Philadelphia 
space by 28%, to a total of almost 10 a” 


DIRECT 
HEATING OF 
Liavins 


Roots-Connersville Koerner 
Engrg. & Supply Co 
Roots-Connersville Blower Corp. .» Con- 
nersville, Ind. est ment o 
the Koerner "Engineering & Supply Co. of 
Portland, Oregon, as exclusive sales agents 
for all R-C products i in the states of Oregon 
and Washington, C. L. Koerner, who heads 
the organization, has had considerable ny r 
mill experience in the area assigned 40 
firm. Roots-Connersville manu ote ro- 
tary positive and centrifugal blowers and ex- 
hausters, cycloidal vacuum pumps, positive 
displacement meters, and inert gas genera- 
tors. They are represented in twenty indus- 
| trial areas throughout the U. S. 


Westinghouse To Build 
New Small Motor Plant in Indiana 


The Westinghouse Electric Corp. will 


STEAM GENERATORS 
build a new plant for the production of 


by | small electric motors in Union City, Indiana, 
ee | jt was recently announced by C. C. Shutt, 
a manager of the Westinghouse Small Motor 


Division, whose headquarters are at t 
selection of the specific 
type in specialized hands...and obtain 


INDIRECT 
HEATING 


| 
|  Division’s main plant in Lima, Ohio. 

The new piant will be a modern one-story 
| structure containing both manufacturing and 

| 


office space. When in full operation the 
plant will employ approximately 50 men 
and women. ae He is expected to start 
late in 1951. 
“This additional facility is necessary be- 
| cause of increased demand for fractional 


Petro-Chem Development Company engi- —_ horsepower motors arising from the nation’s 
| defense program and buildi 


heatin i aa of industrial plants,” Shutt decla: 
neers are heating they In — of complete for 
| national defense, the facilities of this new 
ply the whys and wherefores of indirect ver- plant will be Sm to the production of 
| motors essential to that program. 
sus direct heating and the economics of both. In charge of the new Union City plant will 
be Ralph E. Davis, who has been plant su- 
perintendent at the Westi ag small mo- 
tor plant at Bellefontaine, O 
| r. Shutt also recently pone plans 
| for additional expansion of the Westinghouse 
| Small Motor Division in Lima. There two 
| of floor space, have been lease arger 
petroleum, chemical and allied industries, | building will be used to produce machined 
| 


Every day more than 750, oil and gas fired, 
Petro-Chem Iso-Flow installations in the 


parts needed at the Company’s main Lima 
demonstrate the efficiency of their design fae for military production. The second 


oe D be devoted to office and storage 


and installation. | use Division’s industrial sales and in- 
dustrial engineering departments now are lo- 
cated at this second site. 

New Distributors For Tube Turns 
. John G. Seiler, executive vice president and 
PETRO- CHEM DEVELOPMENT CO., INC. sales of Tube 
East as announced the appointment of the Beth- 
120 4st Street, New York 17,N.Y. lehem Supply Cunanay and the Bethlehem 
sentatives: : Supply Company of California as distribu- 

Bethlehem Supply Company is a su 
"Teter sidiary of the Bethelehem Steel Company 
Mo-tovelly, age * Lester Oberhol:, Co and has its main offices in Tulsa. Its oil 
country stores and service organization cover 


| Arkansas, Colorado, Illinois, Louisi- 
| ama, Mississippi, New Mexico ma, 
| Texas and Wyoming. George is 
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president and C. R. Zimmerman is executive 
president. 

The Bethlehem Supply Company of Cali- 
fornia is a subsidiary of the Bethlehem Pa- 
cific Coast Steel Company. Its main offices 
are in Los Angeles, and its oil country stores 
and service organization are located in twelve 
strategic areas in California. Wendell M. 
Jones is president and J. W. Hollingsworth is i & 
general manager in charge of sales. | @ 

Tube Turns, Inc. is the nation’s oldest and E y G ; N E 
largest manufacturer of seamless welding fit- 
tings for industrial piping. | 


HEAVY-DUTY 


Cooled 


= 


As a potential or present user of internal combustion engines, 
you will readily recognize the advantages of dealing with an 
outstanding leader in this field. 

Because constant engineering effort and manufacturing skill are 
epplied entirely to the improvement and large volume produc- 
tion of WISCONSIN HEAVY-DUTY AIR-COOLED ENGINES, in a 


Link-Belt Opens New Pittsburgh 
Factory Branch Store 
For better service to industries in the 
greater Pittsburgh area, Link-Belt Co. has 
constructed and is now operating a new 


4-cycle 
Single Cyl. 
3 to 9 hp. 


4-cycle 


Factory Branch Store located at 5020 Centre 
Ave., Pittsburgh 13, Pa. This new building 
yw ample space for stocking popular 

ink-Belt power transmission and materials 
handling products and serves as headquarters 
for the increased Pittsburgh personnel. 

Mr. Otto W. Werner, District Manager, 
points out that Link-Belt has furnished ma- 
terials handling, processing and power trans- 
mission machinery for many of the most 
successful installations in the steel, coal, 
aluminum, glass and other important indus- 
tries in the greater Pittsburgh area. 

The new store is easily reached by all forms 
of transportation, being situated just three 
miles from the Golden Triangle, and only one 
block from the well-known intersection of 
Morewood Ave. and Baum Blvd. There is 
ample parking space on the property. Street 
car service is available on Centre Avenue and 
bus lines operate on Baum Blvd. The 
Shadyside Station on the main line of the 
Pennsylvania Railroad is immediately adja- 
cent to the property. 


New Morse Western Representative 


Mr. R. J. Howison, General Sales Manager 
of the Morse Chain Co., Division of Borg- 
Warner Corp., Ithaca and Detroit, announces 
that Mr. Carlton R. Becker has been re- 
cently appointed as Morse Western Factory 
Representative. 

He will supervise the sales of Morse Me- 
chanical Power Transmission products in the 
eleven states west of and including Montana, 
Wyoming, Colorado, and New Mexico, 
Mr. Becker’s headquarters are at 1571 Hard- 
a Pasadena 7, California. 

fr. Becker formerly was associated with 
the J. W. Minder Chain & Gear Co., Los An- 
geles, who are Morse Chain distributors in 
this area. 


New Field Assignments by 
Bailey Meter Co. 


To meet increased demands for expert 
engineering services in power and process 
fields, Bailey Meter Co., manufacturer of 
Instruments and Controls, has assigned five 
engineers to new branch office posts. The 
five men are all graduates of the company’s 
intensive training program which consists of 
classroom, factory and field training in the 
theory and practice of measurements and 
controls as applied to power and process 
problems. 

The names and new business addresses of 
the five engineers are: P. K. Bolyard, 184 
Pryor Street, S.W., Atlanta 3, Georgia; 
George J. Dunegan, 424 Sharon Building, 
San Francisco 5, California; L. F. Monahan, 
1506 Kearney Street, Denver 7, Colorado; 
R. E. Paulson, 7725 Ward Parkway, Kansas 
City 5, Missouri; O. M. Thompson, 2509 
Carew Tower Building, Cincinnati 2, Ohio. 


2-Cyl. 
7 to 13 hp. 


complete, all-purpose power range, you have the best assurance 


not only of dependable power units ideally suited to your power 


applications but, of equal importance . . 


. you have, here, the 


world’s most dependable source of supply both for engines and 
original factory parts. 


15 to 30 hp, 


di are key distrib of impressive rec- 


PP 


rting this 


itories they serve, and a staff of competent 


gnition in the 
Wisconsin Motor Corporati 


field men, in close liaison between 


factory and customer. Your best interests are our primary interest. 
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WISCONSIN MOTOR CORPORATION 


_ World's Largest Builders of Heavy-Duty Air-Cooled Engines 
MILWAUKEE 46 


WISCONSIN 
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Cochrane Acquires Pottstown 
Metal Products Co. 

Cochrane Corporation, Philadelphia, man- 
ufacturers of water conditioning equipment 
and steam power plant specialties, announces 
the acquisition of Potten Metal Products 
Co., Pottstown, Pa., which will be operated 
as an independent subsidiary of the Cochrane 
Corporation. The transaction, which ac- 
quired practically all of the capital stock of 
the Pottstown Company, was for cash. 
Organized in 1927, Pottstown Metal Products 
Company has been one of Cochrane’s prin- 
cipal sources for steel heater, softener and 
filter shells and for numerous weldments, 
Many other firms have been customers of 
Pottstown Metal Products in the past and it 
is planned to develop that phase of the busi- 
ness and to widen the scope of the company’s 
activities, 

T. E. McBride, president of the Cochrane 
Corp., becomes president and treasurer of 
Pottstown Metal Products, V. A. Rohlin is 
vice president, Raymond A. Piersol is vice 
naa and general manager, and George 

ease is plant superintendent. 


Du Mont Electronic Parts Division 
Representatives 

The appointment of two more sales repre- 
sentatives to cover the jobbing trade, is an- 
nounced by the Electronic Parts Division of 
Allen B. Du Mont Laboratories, Inc., East 
Paterson, N. J. 

John O. Olsen Co., 1456 Waterbury Road, 
Cleveland, O., will handle the Du Mont In- 
putuner and other TV components in the 
territory including Ohio, Kentucky and West 
Virginia; the State of Pennsylvania ex- 


cluding all territory east of Harrisburg; and 
Garrett, Allegany and Washington Counties 
in the State of Maryiand. 

L. D. Lowery, Inc., 1343 Arch St., Phila- 
— Pa., have been assigned the territory 
including the State of New Jersey south of 
and including the City of Trenton; the State 
of Pennsylvania east of but excluding the 
City of Harrisburg; the State of Delaware; 
the State of Maryland excluding Garrett, 
Allegany, and Washington Counties; the 
District of Columbia, and the State of Vir- 


ginia. 

With these latest appointments this Du 
Mont division continues to round out its 
nation-wide coverage of the jobbing trade 
through sales representatives. Sales to manu- 
facturers, however, continue to be handled 
directly by the Electronic Parts Division of 
Du Mont. 


Flexitallic Changes 

Flexitallic Gasket Co., Camden, N. J. an- 
nounces the addition of three new distribu- 
tores and two new agents to its field organiza- 
tion. 

Tate Engineering & Supply Co., Inc., Bal- 
timore, Md, is a new Flontallic Distributor 
and willserve Maryland and Washington, D. C. 

A. L. Crump & Co., Chicago, IIl., is a new 
Flexitallic Distributor nd will serve north. 
ern Indiana and Illinois. 

Carl Grimes & Co., Des Moines, Ia., is a 
new Flexitallic Agent and will serve western 


lowa. 
Frank Valetti & Co., Philadelphia, Pa., is a 
new Flexitallic nt and will serve the Mar- 
ine industry within the limits of Philadelphia. 

Continued on Page 65 
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Standardized BOSTON 20° 
Pressure Angle GEARS 
from stock 


SAVE 20% of your $ per HP 
20° Boston Gears of the same pitch average 20% 
lower cost per horsepower delivered than 14'4° 


SAVE 20% in space 
20° Boston Gears of finer pitch may be used for 
equal work — average space saving 20% 


SAVE 20% in purchase price 
20° Boston Gears of finer pitch may be used for 
equal work — average cost saving 20% 


Average increase in HP per 
Ib. of gear weight — 25% 


when you standardize on Boston 20° Gears 


The Boston Spur Gears cut 20° Pressure Angle in the foreground 
do the same job as the 14%” Angle Gears in back. A 20% saving 


— Boston Spur Gears cut 20° Pressure 
Design Standardized BOSTON Angle are stocked in 12-10-8-6 and 5 
20°Gearsinto yourequipment. pitch. All Boston Steel Miter Gears 
Consult Boston Gear Catalog are now stocked in 20° Pressure 
No. 55. Free copy mailed on Angle. 
request. 


BOSTON GEAR WORKS 


66 HAYWARD ST., QUINCY 71, MASS. 


Sprocket and Chain 
64 - Fesrvary, 1951 


E n al when you specify Gears 
BOSTON 
q lo | 
| ---------------------- | 
| Ss 


BosTo 
STOCKS ARE 
at factory prices 


Save time and money—assure your- 
self of uniform quality and parts 
interchangeability by standardiz- 
ing on Boston Gear quali prod- 
ucts —stocked at these Au 


Boston Gear Distributors — one 


Seger Spuct Sup 
364-366 Broodwoy 
1M, PENNSYLVANIA 
ine. 


Wisconsin Bearing Co. 
915-917 M. Market St. 


MINNESOTA 
C. Duncan Co., 1300 4th St. S. 


Gear Works, 480 Canal St. 
Frank Tracy, 202 Contre St. 


C. W. Morwedet 
11th & Alice Sts. 

PENNSYLVANIA 
Works 
Brood or 
Lindsay, Oberholzer & 

4432 Ridge Ave 


Somers, Fitter 
313.327 Water Street 
OREGON 
Woodbury & Co. 
133 S. W. 2nd Ave. 


missouRt 
Colcord. Wright Mchy. & Sup. Co. 
1223. 1279 Broadway 
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| simplified, 
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Southern Marine Supply Co., Inc., Savan- 
nah, Ga. is a new Flexitallic Distributor and 
will serve the Marine industry within the 
limits of Savannah. 

Transmission Engineering Co., San Fran- 
cisco, Calif., a Flexitallic Distributor, is ex- 
panding its service to include the Marine in- 
dustry in that area. 

Eagle Asbestos & Packing Co., New Or- 
leans, La., a Flexitallic Distributor, will now 
serve both Industrial and Marine industries 
in eastern Louisiana and southern Missis- 
sippi. 


@ LATEST TALOGS 


Sier-Bath 
Gear Coupling Folder 
A new 4-page folder on the Sier-Bath Gear 
Coupling is now available from the Sier-Bath 
Gear & Pump nq Inc., 9252 Hudson Blvd., 
North Bergen, N 
The bulletin illustrates and explains the 
7-part construction of the Sier- 
Bath Gear ( Coupling, and compares it with 
other gear types to illustrate its size and 
weight advantages. A check list of advan- 
tages is also given, as are photographs and de- 
scriptions of typical 
he folder gives detailed plan drawings 
and specifications for Standard, Mill Motor, 
Vertical Shaft, Spacer and Floating Shaft 
types. Service factors for all types of 
equipment and information on how to select 
the right coupling are also given. 


Ball Bearing Catalog for Engineers 

The new 20th Edition of the New Depart- 
ure ball bearing catalog, now ready for dis- 
tribution, contains numerous added features 
of interest and value to ball bearing users. 

Selection of bearing type and size for vari- 
ous conditions of load and speed is consider- 
ably simplified and illustrated by examples. 

Load rating tables now give both radial 
and thrust capacities for all bearings except 
those types which are designed for certain 
specialized services, and speeds now have 
been arranged to include those for synchro- 
nous motors. 

Several more types of single row and 
double row angular contact bearings have 
been added. 

Copies of the new catalog will gladly be 
mailed upon request. Address—New De. 

Division, General Motors Corp., 
Bristol, Connecticut. 


| New Micarta Gear Booklet Offered 


By Westinghouse 
Micarta-gear-manufacturing know-how is 


| offered to equipment manufacturers in a new 


15-page Micarta gear booklet available from 
the \\ thouse Electric Corp. 

The booklet serves three purposes: (1) 
it gives an introduction to Micarta gearing; 
(2) it provides machining, designing, and ap- 
plication information; (3) it adds new manu- 
facturing information to that already known. 

In stressing the adaptability of Micarta 
gears to service that demands quiet, depend- 


| able, and lengthy operation, the booklet 


points out that Micarta gear material is 
available in plate form in sizes up to 36- by 
36-inches with '/3:- to 10-inch thicknesses. 
It can also. be obtained in the form of blanks 
cut from plate. 

An illustrated explanation of Micarta 
manufacture is given, and application rules 
for Micarta gears show the manufacturer how 
to make the best use of Micarta. Various 
tables, including a physical properties table, 
preferred pitch table, and a gear-data table 


for full depth teeth, are contained in the 
booklet. 

Micarta-gear horsepower-rating formulas 
are illustrated with typical examples, and 57 
successfull applications of Micarta gears are 
listed. 

For a copy of Booklet B-4661, write West- 
inghouse Electric Corporation, Box 2099, 
Pittsburgh 30, Pennsylvania. 


Bulletin On High Capacity 
Chlorinizer 

Builders-Providence, Inc., Providence, R. 
1., has just issued a new bulletin (840-G27) on 
the new Model HCVS Volumetric Chlorin- 
izer. This 4-page bulletin describes the high 
capacity visible flow Chlorinizer which is > 
signed to meter chlorine gas accurately at 
rates from 100 to 6000 pounds per 24 hours. 

The bulletin lists the many features of the 
Chlorinizer and shows a cut-away drawing of 
the functioning parts. An easily readable 
diagram shows i w the operation of the 
the Chlorinizer is carried out. There is also 
a discussion of operation, safety features, rate 
of flow indicator, low maintenance costs, and 
installation. 

Bulletin No. 840-G27 may be obtained on 
request to Builder-Providence, Inc., 345 
Harris Avenue, Providence, R. I. 


Detroit Stoker Bulletins 

Bulletins covering a complete line of De- 
troit Stokers, including both Underfeed and 
Overfeed Spreader Stokers are available. De- 
troit Stokers are unsurpassed for theireconomy 
and dependability and features embodied in 
the various designs represent over 50 years of 
experience in stoker manufacture exclusively. 
Many types, sizes and capacities are av vail- 
able, which places this manufacturer in a po- 
sition to recommend the stoker best suited 
for any individual requirement. All grades 
of Bituminous coal are successfully burned 
without expensive preparation. Operating 
costs are low, plant efficiencies may be raised 
to new standards and the capacities of present 
boilers increased through the use of Detroit 
Stokers. Proper design and application by 
builders will best re- 

ts. 


New Allis-Chalmers Switchgear 
Bulletin 

Allis-Chalmers indoor and outdoor switch 
gear for better protection and flexible control 
of power and distribution circuits is described 
in a new 20-page bulletin released by the 
company. 

Reference is included in the bulletin to all 
types of Allis~-Chalmers switchgear, indoor or 
outdoor, with removable or stationary circuit 
breakers; switchboards of all types; “Rup- 
tair” replacement units; multi-circuit, single 
circuit and load center unit substations. 

Standardization advantages of metal-clad 
switchgear construction are given along 
with a table of space peau for stand- 
ard low-voltage switchge 

Copies of the bulletin, “Allis-Chalmers 
Switchgear,” 18B6185A, are available upon 
request from Allis-Chalmers Manufacturing 
Company, 949 S. 70th Street, Milwaukee, 
Wisconsin, 


Lefax 1951 Technical Data Catalog 
Over 2000 listings of Lefax pocket-size 
technical bool.3 are contained in the newly re- 
vised 19£1 “Lefax Catalog. Condensed, 
Mathematically accurate source materials 
for engineers, construction men, technical 
workers and technical students. Of special 
interest to surveyors is the new Slope Cor- 
rection Table which gives 2 minute correc- 
Continued on Page 66 
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AKRON, OH10 LOUISVILLE, KENTUCKY 
280 E. Exchange St & Myrtle Sts. 
ALBANY, NEW YORK TEMMESSER 
Lewis Sup. Co. 
Main ot Butier Sts. 
MIAMI, FLORIDA 
Gondos Corp. 
250-256 Hamilton St 2140-50 N. Miami Ave. 
ATLANTA, GEORGIA WAUKEL, WISCONSIN 
4M. Tal Mate! & Sep. Co. Western Stores Co. 
Moneta 319-33! Clytoun St. 
BALTIMORE, MARYLAND 
Corey mehr. & Sup. Co. 
350! Brehm's Lone 
ALABAMA 
BOSTON, MASSACHUSETTS | 
Chandier & Farquhar, inc. 1006 30. 
| 900 Commonwealth Ave. NEWARK, NEW JERSEY é 
BRIDGEPORT, CONNECTICUT Squier, Schilling & Stitt 
Howiey Hardware Co. 419 Plane $. 
1120 Moin St MEW ORLEANS, LOUISIANA 
BROOKLYN, NEW TORK Melelion A-C Sup. Co. 4 
Dichie 2375 Tchoupitovias St. 
3) St NEW TORK, NEW TORK 
BUFFALO, NEW TORK LC. Bigiow & Co., inc, 
Root, Nea! & Co. 250 W. 54th Se 
a 
CHARLOTTE, NORTH CAROLINA 
Matthews Morse Sales Co. OAKLAND, CALIFORNIA 
909 S. Mint St 
CHICAGO, ILLINOIS 
Boston Geor Works i 
955 W. Washington Bivd. 
Chgo Pulley & Shatting Co. 
23 Despioines St. 
Somes! Morris & Co j 
114-1 16M. Clinton Se. Maddock & 
Power ‘rans. Equip. Co. 42 Siath 
1245 W. Fulton St 
CINCINNATI, OHIO | 
Queen City Sup. Co. hm 
; Pear! & Eim Sts 
CLEVELAND, ONO : 
ne, 
2618 Carnegie Ave. =. = 
4 Boston Works PROVIDENCE, RHODE ISLAND | 
211 St. Claw Ave. Machine Parts Corp. | 4 
Mav Sherwood Sup. Co. 271 Washington Sr. ma 
800 Lime Rood Quessc, questc j 
COLUMBUS, ONO Renold-Coventry, Lid. 
Ohio trons Co. Bowlomeque Ave. | 
£66 Porsons Ave. QUINCY, MASSACHUSETTS 
DALLAS, TEXAS Boston Works, 
Co. 14 Heyward St. | 
“15 Commerce RICHMOND, VIRGINIA 
BAYTON. Industral Sup. Co. 
1 Sth & Franklin Sts. 
ROCHESTER, NEW YORK 
DENVER, COLORADO 
Western Belting & Packing Co. 
DES MOINES, IOWA TB 
Stondord Bearings Co. é 
1014 Grond Ave | 
rd Co. Boston Geor Works 
St 123 10th Se. } 
C. W. Morwedel 
1235 Mission St. g 
SEATTLE, WASHINGTON 
GREENSBORO, CAROLINA Cragin & Co. 
Trem. Supphes, inc. 932 First Ave. S. 
403 Walker Ave ane SPRINGFIELD, MASSACHUSETTS 
HAMILTON, ONT. Boston Gear W. 
Renoid-Coventry, Ud. 29 Wertkngion | 
243 King SYRACUSE, NEW YORK 
Sulitor-Holden, inc Sup. Co. 
. 314 W. Fayette St. 
°.0. Grower 1140 TAMPA, FLORIDA 
7 Southern Pump & Sup., Ines 
2702 Polk Ave 902 Twiggs St. | 7 
INDIANAPOLIS, INDIANA TOLEDO, OHIO 
Vonnegut Hardware Co. Ohio Belting & Trans. Co, 
202 maryland 406 Orenge 
JACKSONVILLE, FLORIDA TORONTO, ONTARIO | 
8. Hupberd Co. Renoid-Coventry, Lid. 
32 W. Bay St 50 Edward St. | 
KANSAS CITY, missOURI TRENTON, MEW JERSEY 
Elifeidt Mchy. & Sup. Co. Wiley-Hughes Sup. Co. 
1219 McGee St. 80! New York Ave. 
KNORVILLE, TENNESSEE VANCOUVER, 8. C. 
LANCASTER, PENNSYLVANIA 
Herr & Co., inc. White Supply Co. 
Prince & Chestnut Sts. 
LONDON, ONTARIO 4 
WILKES-BARRE, PENNSYLVANIA 
Renoid Coventry, Lid. 
277 Pucodilly Hoime: Metalic Co. 
LONG ISLAND CITY, NEW TORK 519-521 $. Mein $0, 
Bigiow & Co., inc, WINSTON-SALEM, 
11-06 Jockson Ave. NORTH CAROLINA 
LOS ANGELES, CALIFORNIA Kester Machinery Co. 
Andrews Horaware & Metal Co. 300 E. 3rd St. 
334 S. Moin St. WORCESTER, MASSACHUSETTS 
Gorrett Supply Co. W. Steele Co. 
3844 5S. Sonte Fe Ave, 171 Fremont St. 
a? 
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tion factors for distances up to 1000 ft. Also 
newly compiled is a Decimal Trig Table with 
natural functions worked out to 100th part of 
degree. Forty years of constant compiling, 
condensing, and revising have made Lefax 
the final authority on engineering, mechani- 
cal and mathematical data. Each book eon- 
sists of approximately 140 pages of easily read 
tables and data in pocket-size, loose leaf form 
for handy reference right on the job. Sub- 
jects listed in the 1951 catalog include: Hy- 
draulics, Machine Design, Piping Data, Sur- 
veying Tables, Metallurgy, Analytical Chem- 
istry, Highway Engineering, Metals, Trans- 
tormers, Relays, Meters, Electricity AC-DC, 
AC Motors & Generators, Architecture, 
Home Heating, Illumination, Electrician’s 
Data, Builder's Data, Lumber Data, Air 
Conditioning, General Math, Physics, Chem- 
ical Tables, General Chemistry, Reinforced 
Concrete, Building Construction, Radio, 
leleveision & FM, Automotive Engineering 
Surveying, Mechanical Drawing, Machin- 
ist’s Data, Trig-Log Tables, and many oth- 
-rs. For more information and Free Cata- 
log, write to Lefax, Philadelphia 7, Pa. 


Power Equipment Bulletin 

A new 28-page bulletin briefly presenting 
products commonly used on power generat- 
ing, transmission and distribution systems 
has been released by Allis-Chalmers Manu- 
facturing Co. 

The bulletin covers generation, distribution 
and control equipment. Included under 

neration are steam and hydraulic tur- 
ines, generators and such auxiliary eqeip- 
ment as condensers, pumps and water con- 
ditioning. 


The power distribution classification in- 
cludes transformers, voltage regulators, unit 
substations and circuit breakers. Mis- 
cellaneous motor control, switchgear and 
—- regulation equipment is covered as 


well. 

While Allis-Chalmers has for years manu- 
factured a complete line of equipment for the 
electric power industry, the bulletin makes no 
attempt to cover the company’s products 
that are primarily industrial machines. 

Copies of “‘Allis-Chalmers Power Equip- 
ment,” Bulletin 25B6150C, are available 
upon request from Allis-Chalmers Manu- 
facturing Co., 949 S. 70th Street, Milwaukee, 
Wisconsin. 


Various Data Offered On Carbon, 
Alloy and Stainless Steel Pipe 

A new data card on seamless and welded 

pipe of carbon, alloy and stainless steels is 

red by The Babcock & Wilcox Tube Co. 
Table I lists dimensions in 16 sizes of pipe 
from '/s-inch to 8-inch nominal size, with five 
different weight schedules according to wall 
inches and inside diameter. Table II gives 
ASTM and ASME specifications with 
ag and analyses for various types of pipe 
or high-temperature and other services. 
The double card, TDC 138, is available on 
request to The Babcock & Wilcox Tube 
Co., Beaver Falls, Pa. 

In addition to the seamless and welded 
pipe mentioned above, the company, with 
plants at Beaver Falls, Pa., and Alliance, 
Ohio, manufactures seamless and welded 
tubing in carbon, alloy and stainless steel 
grades for all mechanical and pressure appli- 
actions. 


New Jeffrey Catalog 


The Jeffrey Manufacturing Co., Colum- 
bus, Ohio, announces a new Catalog No. 
A418 covering its complete line of Chains and 
Sprockets for both new and replacement 
service on elevating and conveying equip- 
ment, and for drives. 

22 types of malleable, steel and alloy 
Chains as well as many types designed for 
special requirements are shown and described 
in detail. Particular emphasis is given to 
Drive Chains with all necessary information 
to simplify selection. 

A copy of this New Catalog may be had by 
writing the company. 


Screw and Rotex Pumps 


Bulletins S-204 and Q-50 illustrate and de- 
scribe Warren-Quimby Screw and Rotex 
Pumps, a recent addition to the Warren line 
of Centrifugal and Reciprocating Pumps. 
Both Screw and Rotex Pumps are built in 
two standard types, gear-in-head and exter- 
nal gear and bearing and each can be fur- 
nished for either horizontal or vertical mount- 
ing and in a variety of machinable metals or 
alloys. Warren-Quimby Screw Pumps are 
available in capacities up to 3000 O.P.M. and 
pressures up to 200 p.s.i. on low viscosity li- 
quids and forpractically unlimited high viscos- 
ity liquids which will flow into the pump inlet. 
Warren-Quimby Rotex Pumps have capaci- 
ties up to 100 O.P.M. and pressures up to 250 
p.s.i. in the smaller sizes for fuel oil service 
and similar conditions. Larger sizes are lim- 
ited to discharge pressure of 100 p.s.i. War- 
ren Steam Pump Company, Inc., Warren, 
Massachusetts. 


You can be sure if your products 


IMPROVED 
—/ PRODUCTS 


MODEL 100VA 
CAPACITY 100 LBS. 
Produces Vibrations 
Vertically. All Controls 
in Easy Reach. 


for you. 


pass a vibration fatigue test—sub- 


stantiates design and construction materials—frequently ex- | 


poses excessive material. 


and assemblies. Hundreds in use. 


from 10 Ibs. to 100 Ibs.—choice of vertical or horizontal table 
movement. Frequencies of 600 to 3,600 v.p.m. Special ma- 
chines to order. Catalog F contains treatise. 


Made by makers of ALL AMERICAN PREC 
DIE FILING MACHINES 


ALL AMERICAN 


Tool & Manufacturing Co. 


1016 Fullerton Ave., Chicago 14, lil. 


Many things can be learned from 

tests. A ‘must’ for electronic, aircraft and automotive parts 

Models to handle parts | 

SPRAYING SYSTEMS CO. 
3265 RANDOLPH STREET ¢ BELLWOOD, ILLINOIS 


WRITE 


| can be a good first step toward improving spraying operations in 
| your plant. See for yourself how Spraying Systems’ specialized 


FOR BETTER INDUSTRIAL SPRAYING 


DESIGNED AND BUILT BY SPRAY NOZZLE SPECIALISTS 


experience in spray nozzle design and manufacture can work 


— Get the EXACT spray nozzle type and size to fit your need. 


for Catalog 22 . . . General Catalog 
Catalog 23... Pneumatic Atomizing Nozzle Catelog 
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LUNKENHEIMER 
. . » The Steel Valve With 
A Priceless Ingredient 


Into every heat of Lunkenheimer molten steel 
goes one ingredient that no other valve foundry 
can duplicate. It’s not measured in ounces or 
pounds — but in generations . . . of tradition. 
It is pride in the kind of workmanship that has 
made Lunkenheimer universally respected as 
the one great name in valves. 


Engineers are accustomed to dealing in facts — 
not intangibles. But every realistic engineer 
knows that molten steel is tricky stuff to handle. 
It demands more from the workman than 
simple attention. Quality valves—safe valves— 
are not made by formula alone, but by care... 
interest . . . pride in an unbroken tradition 
of fine workmanship. At Lunkenheimer, that 
tradition goes back to 1862. 
Lunkenheimer’s priceless ingredient will al- 
ways be intangible, but it can be expressed in 
terms of one interesting fact: there is no 
instance on record where a Lunkenheimer 
Steel valve has failed due to defective metal. 
Write for your copy of the Lunkenheimer Breech 
Lock Valve Brochure, a 16-page booklet describing 
the exclusive high-pressure Breech Lock line. 
Please use your company letterhead and address 
The Lunkenheimer Company, Box 360E, Cin- 
cinnati 14, Ohio. 


THe, wee NAME IN VALVES 


L-750-130 


MECHANICAL ENGINEERING Fesruary, 1951 - 67 


\ 
- cad | | 
\ \ 
aN \ 
| 
a 
\ 
al \ | 
— 
\ 
> 


Ud 


COPPER 
BRASS HELPS 


binets 


The newest Crosley Television Cabinets are strik- 
ing examples of how copper and brass can be used 
to give products sales appeal as well as serve a 
utilitarian purpose. 

All models, two of which are shown above, are 
equipped with gleaming bezels which frame the 
television screens. They are made for the Crosley 
Corporation from Revere 90-10 Commercial Bronze. 
The table model shown is equipped with two control 
escutcheons drawn from this same metal by the Rex 
Engineering Company, Cincinnati, Ohio. The table 
model also has two strips of .0016” Revere Soft Cop- 
per of 542” width on the under side of the top of the 
cabinet. This acts as an insulator by conducting any 
heat generated, away from the wooden cabinets. For, 
although copper is the best heat conductor of the 
commercial metals, when highly polished it dissi- 
pates rather than absorbs heat. 
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Note on the console model, shown above, how the 
three Revere Brass Tubes add a touch of luxury and 
richness to the cabinet. 

Perhaps Revere Copper or Brass or one of its other 
metals or alloys can help in the development and 
improvement of your product. Why not call the 
nearest Revere Sales Office and see? 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 


Mills: Baltimore, Md.; Chicago, I11.; Detroit, Mich.; Los Angeles and 
Riverside, Cali}; New Bedford, Mass.; Rome, N. Y. 


Sales Offices in Principal Cities, Distributors Everywhere 
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Mr. Insulation says: 


“In every major industry, 
Johns-Manville Insulations 
are the Number One ZO 


fuel savers” 


In PLANTS with stacks or stills, tanks or towers, 
the story is the same—“Insulation by Johns- 
Manville” means the maximum return on your 
investment. There are two good reasons for this: 


1. YOU GET THE RIGHT MATERIALS—From 
asbestos and other selected raw materials, Johns- 
Manville manufactures a wide range of industrial 
insulations for service from 400F below zero to 
3000F above. If you need engineering advice in de- 
termining exactly the right one for your job, you can 
get experienced and authoritative assistance from 
your local Johns-Manville insulation engineer. 


Johns-Manville 


2. YOU GET THE RIGHT APPLICATION— 
Even correctly selected insulation needs proper ap- 
plication to permit it to serve at peak efficiency 
through the years. Here you can always count on 
J-M Insulation Contractors and their highly skilled 
mechanics. These organizations are trained in 
Johns-Manville application methods, and have gen- 
erations of insulation experience behind them. 


Why not get the complete picture? Call on insula- 
tion headquarters when your next job is ou. 
in the planning stage. Just write Johns- 
Manville, Box 290, New York 16, N. Y. LV} 


—— INSULATIONS 
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PRECISION GEARS 


The quiet, vibration-free performance you can ex- 
pect from the herringbone gears used in Farrel 
speed reducers results from extreme accuracy of 
tooth spacing, contour and helix angle . . . quali- 
ties inherent in the Farrel-Sykes method of gear 
generation. Precision manufacture and highest 
grade materials contribute to long gear life. 


‘STANDARD IN PRINCIPAL FEATURES 
BUT ADAPTABLE IN CRITICAL DETAIL 


Farrel speed reducers have been developed for continuous, trouble- 
free operation under difficult service conditions. Gears, shafts and 
bearings are factored to safeguard against interruption of vital 
processes; gear cases are proportioned to withstand repeated 
heavy peak loads; joints are sealed to prevent entrance of dust 
and dirt. 

But, that is not all. Without sacrificing the advantages of gen- 
eral standards, the design of these units permits an engineering 
freedom in proportioning gears, shafts, bearings and even some 
housing dimensions to meet specific load, speed and service re- 
quirements. This flexibility allows an engineering exactness in 
critical detail, which has resulted in the solution of innumerable 
application problems. 

Write for further details. Ask for a copy of Bulletin 449— 
no cost or obligation. 

FARREL-BIRMINGHAM COMPANY, INC. e ANSONIA, CONNECTICUT 
Plants: Ansonia and Derby, Conn., Buffalo, N. Y. Sales Offices: Ansonia, Buffalo, New 
York, Boston, Pittsburgh, Akron, Cleveland, Cincinnati, Detroit, Chicago, Los Angeles, 
Tulsa, Houston, New Orleans. FB-592-A 
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@ Cooper-Bessemer, leading manufacturer of en- 
gines and compressors located in Mt. Vernon, Ohio, 
must supply its branch factory with intermediates 
(print-making masters) of home-office drawings. 

But they realize that poor intermediates—like 
poor tracings—often produce illegible shop prints 

.. which, in turn, can lead to costly errors on the 
production line. 

It doesn’t pay to take chances when thousands of 
dollars are at stake. Therefore, Cooper-Bessemer 
makes intermediates on Kodagraph Autopositive 
Paper, which reproduces original detail as dense 
photographic black lines on a clean, evenly trans- 
lucent paper base. 


These intermediates assure highly legible shop 
prints at Cooper-Bessemer’s branch plant in Grove 
City, Pa. Even after hun- 
dreds of machine feed- 
throughs, Autopositives 
produce sharp, clean 
prints which are easy 
to read. And there’s an- 
other advantage — print 
production is simplified, 
for Autopositives can be 
run at uniform, practical 


machine tA frequent adjustments, 


Extending Use of Autopositive. The assembly 
lines at Cooper-Bessemer’s home plant are also 
seeing shop prints produced from Autopositives — 
will soon see many more. Plans are under way to 
protect some 50,000 valuable originals against the 


Kedagraph uiepesitive Paper 


“THE BIG NEW PLUS” in engineering drawing reproduction 


Coeper-Bessemer Corp. Calls Kodagraph Autopositive Paper 
Low-Cost Insurance 
against costly shop errors 


’ Photo-lasting in the files. The original draw- 
ings are 200 miles away, but Cooper-Bessemer’s 
Grove City plant has full confidence 
in its 100% “Autopositive File” 

—no worries about intermediates 
fading, becoming brittle, 

or otherwise deteriorating. 
Another important “extra.” 


wear and tear of print-making by réproducing 
them on low-cost “Autopositive.” The same pro- 
duction routine currently employed will be fol- 
lowed: exposure in a direct-process machine; 
development in standard photographic solutions. 


@ It enables you, or your blue- 
printer, to produce positive 
photographic intermediates 
directly at a new low cost. 
No negative step—ever! 

@ It enables you to protect valu- 


EASTMAN KODAK COMPANY 

Industrial Photographic Division, Rochester 4, N. Y. 
Gentlemen: Please send me a copy of your illustrated booklet 
giving all the facts on Kodagraph Autopositive Paper. 


Position 


able originals from wear and 
tear. 


(please print) 


@ It gives you photo-lasting file 


copies. 
@ it restores old, worn drawings 


Zone State 


Name 
Company 
Street. 
City 


Opaques. 
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Close-up of automatic 
shaker units and an air 
reversal valve. Norblo 
bag shaking involves only 
one compartment at a 


Shown above dust laden 
air moving upward, dis- 
tending bags. Right half 
of cut shows reversed 
air current as bags are 
shaken and cleaned. At 
right the exterior of en- 
tire unit. 


time for only 10 seconds. 
Timing cycle is variable 
for dust loading, without 
shutting down. 


Dust Control For Full Production 


In a number of presently very impor- 
tant industrial jobs Norblo automatic 
bag type dust and fume collectors are 
making new records for high efficiency. 
The basic principles of bag cleaning, one 
compartment at a time, with combined 
shaking and air reversal, are shown 
above. Norblo automatic cleaning is 


All of these features permit continu- 
ous heavy duty operation with maxi- 
mum capacity of the cloth area. 

Most of the modern smelter bag 
houses in North America, and most of 
the important cement and rock products 
plant installations in this country, are 
using Norblo dust collecting equipment. 


variable for dust load; timing can be Norblo also builds centrifugal and hy- 
changed without shutting down the draulic dust collectors, exhaust fans 
unit, and any compartment can be cut and cement air cooling systems. Write 


out for inspection or bag repair. for literature on any of these 


Norblo 


Engineered Dust Collection Systems for All Industries 


THE NORTHERN BLOWER COMPANY 


6421 BARBERTON AVE. @ CLEVELAND 2, OHIO 
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From the smallest 


to the largest .. 


CARRIER CAN 


RECIPROCATING COMPRESSOR 


The very latest design in 
large refrigeration compres- 
sors, incorporating such 
improvements as extreme 
compactness, automatic ca- 
pacity control, and direct 
drive by motor, engine, or 
steam turbine through 
gears. 


THE 


CENTRIFUGAL 
REFRIGERATING 
MACHINE 


ENTIRE 
BETTER 


For large-scale air conditioning, low-temperature process 
refrigeration, direct or indirect cooling of water, brines, 
and other liquids, and for liquefaction of vapors and gases. 


Saves on operating, maintenance and space. 


CENTRIFUGAL COMPRESSOR 


Ideally suited to processes 
with heavy refrigeration re- 
quirements because it com- 
bines the advantages of 
direct expansion with the 
low operating costs and low 
maintenance of centrifugal 
compression. 


COLD DIFFUSER 


The finest unit coolers for 
chilling work because they 
are hot-dip galvanized after 
fabrication, insuring long 
life even in corrosive at- 
mospheres. They have ex- 
ternal pumps and controls 
for accessibility, are easy 
to defrost, and are highly 
efficient. 


EVAPORATIVE CONDENSER 


Used with reciprocating 
compressors (in place of 
water-cooled condensers) 
to effect great savings in 
water, to simplify water 
supply and disposal, and to 
eliminate cooling towers 
and pumps. Capacities — 
7 to 100 tons. 


Waarever the size of your operation, Carrier has the 
answer to your refrigeration needs. There is a com- 
plete line of Carrier equipment in a wide range of 
capacities, making it possible to use the most suitable 
refrigeration on the job. And every unit is built in 


ABSORPTION REFRIGERATING 
MACHINE 


Uses heat to make cold. This 
machine produces chilled 
water as low as 36° F from 
either low or high pressure 
steam. It is safe, compact, 
completely automatic and 
has no moving parts. Avail- 
able in capacities from 115 
to 350 tons. 


the Carrier tradition of leadership—designed for low 
maintenance and high efficiency. Leading compa- 
nies have found that Carrier know-how has met the 
requirements of industry with equipment which 


has set new standards in dependable refrigeration. 


CARRIER CORPORATION, SYRACUSE, NEW YORK 


AIR CONDITIONING + REFRIGERATION + INDUSTRIAL HEATING 
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DO 
REFRIGERATION JOB... 
1a 


ORDERS POURING 
TAYLOR TRANSET 


TAYLOR TRANSET CONTROL SYSTEM 
A New Concept in Pneumatic Control 


If you want to eliminate over peaking on start-up... 
If you want to reduce the effects of load changes — 


You ought to have at least one of these sys- if you are engineering any new process, 
, tems on test so that you'll know from first- call in Taylor right now. With this new System 
: hand experience how this new control circuit you can specify the exact quality of control 

takes the evils out of Automatic Reset and gives you want in advance. Components of the Sys- 
: the benefits of Rate Action with stability. tem can be put together like building blocks to. 
J meet final plant needs. 
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FOR THE NEW 
ONTROL SYSTEM 


New Concept in Pneumatic 
Control is talk of Industry 


EARLY everyone in the industry is talking about 
N the benefits of the new Taylor TRANSET Control 
System. Orders are literally pouring into Rochester. 
This new concept in pneumatic control, which gives 
unbelievably close control under adverse operating 
conditions, is a great contribution to all process in- 
dustries. In almost any process, it will result in a higher 
yield of top quality product at lower cost. 


The Taylor TRANSET Control System combines: (1) 
TRANSAIRE*, the force-balance temperature or pres- 
sure transmitters which have created new standards in 
measuring dynamic, or changing, temperatures and 
pressures. (The System works equally well with all 
types of transmitters.) (2) TRI-ACT*, the Controller 
which combines a wider range of response adjust- 
ments, an increased capacity relay air valve, and a new 
control circuit, to take advantage of the faster measur- 
ing systems. Can be locally or panel mounted. (3) 
TRANSET Recording Receiver, fits 3%’ x 414” panel 
opening, gives continuous 30-day chart record with 3 
hours visible—especially adaptable to graphic panels. 
Other equally important features are: remote settings 
of control point, automatic-to-manual control, and 
instant check on controller performance and control 
valve position. Also available as an indicator. 


Ask your Taylor Field Engineer or write to Taylor In- 
strument Companies, Rochester, N.Y., 

or Toronto, Canada. Instruments for 

indicating, recording and controlling 

temperature, pressure, humidity, flow 

and liquid level. 


HERE’S HOW YOU BENEFIT: 


1—More Accurate Measurement 
2—Closer Control on Any Process 
3—Higher Processing Efficiency 
4—Start-Up With No Overpeaking 
5— Faster Recovery On Load Changes 
6—30-Day Chart Record On 4%" x 5’' Panel 
Space 
7—Permits Specifying Instrumentation Before 
Finalizing Process Design Details. 
SEND FOR: 
ASME Paper #50-A-100. It tells the theory 
of TRI-ACT Control. 


Taylor Bulletin 98097. It gives details of 
design and construction. 
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Style 7-8B Style 7-8C 


Style 7-8 


EXIBLE 
LL JOINTS Style 7A-8 Style 7A-8B 


7 BARCO Flexible Ball Joint is one of the most useful, most 
versatile fittings ever developed for application on piping convey- 
ing steam, oil, gas, water, air, chemicals, refrigerants, or other fluids. 
Find out how these simple, rugged, economical joints can help you: 

@ Provide for movement in piping—vup to 40° side flexibility in any direction, 

plus 360° rotating movement! 
@ Protect piping against strain, stress, settling, shock, or vibration! 
@ Overcome piping misalignment! 


@ Provide insulation barriers to stop electrical currents causing electrolysis in 
piping. Also used to prevent leakage of current from plating tanks. 


FIRE-PROOF! PRESSURE SAFE! No side thrust developed by 
pressure in piping even if one end is suddenly loosened. No danger 
of whipping! Available in materials suitable for temperatures from -50° 
to as high as 1,000° F.; for pressures from vacuum to 750 p.s.i. steam, 
or 6,000 p.s.i. hydraulic. 


COMPLETE LINE—15 different sizes, 1” to 12”. Angle or straight, 
male or female threaded connections—flanged 

ends for welded connections. Choice of seven different gasket materials 

to meet various service requirements, including “TEELON™ gaskets 
with stainless steel bodies for handling corrosive liquids or gases. Also 

magnesium bodies for light weight in large sizes. In ordering, specify — many other styles 
service. Write for latest, illustrated literature. BARCO MANUFACTUR- available. 

ING CO., 1821 C Winnemac Ave., Chicago 40, Ill. In Canada: The 

Holden Co., Ltd., Montreal. 


THE ONLY TRULY COMPLETE LINE OF 
FLEXIBLE, SWIVEL, SWING AND REVOLVING JOINTS 
Worlduide Sates and Sewtee 
FREE ENTERPRISE-THE CORNERSTONE OF AMERICAN PROSPERITY 


Style 7C-8 
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CVer orr-GRADE SOFT... 


oFF-GRADE HARD... 


EBERHARD F 


FE BERHARD FABER 


ALWAYS IDENTICAL! 


Cre rw 
MICROTOMIC | 


Test 3 at our expense... you'll find every New MIcROTOMIC 
Drawing Pencil IDENTICAL to every other one of the same 


degree! Eberhard Faber’s newly-developed quality controls _ 
make it positive! 


ea 


MICROT o.MIC VAN Dyke 


MICROTOMIC 


EVEN THEIR ‘NEW LOOK’ MAKES FOR BETTER WORK ' 
INEWODUSKIGRAY) selected by hundreds of draftsmen as the 


least distracting, most distinctive drawing pencil color. New ‘bull’s- — 


eye’ degree marking on 3 sides—always in sight! : 


_* 


JSA 


‘RESS'SMUDGE on your tracings, because New MiICROTOMIC lines j 


leave fewer loose, smearable particles! New Hi-Density Wood- — 
clinched leads—stronger, tougher, slower wearing! 


‘CLEARER PRINTS, because Microtomic’s new HI-DENSITY lines : 
are exceptionally opaque to the actinic rays of high-speed ‘printers: _ 
Result...dead-white lines, without feathering or blurry edges! 


New Dynamic Balance z 
\ 7 Lead Holder...try one! | 


ree! -against-°2 test ran rnc ME, 


EBERHARD FABER PENCIL COMPANY, DEPT. ME-2, 
37 GREENPOINT AVENUE, BROOKLYN 22, N.Y. 
3 New Microromic Drawing Pencils—Frree! Test them Send me 3 New Microromic Drawing Pencils 
against your present pencils—see which is more uniform! wy 
Mail the coupon for your FREE Test Samples now! 


TRADE MARKS REG. U.S. PAT. OFF. 
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WONDER 
WORKERS... 
may 
help you! 


T SEEMS there's no limit to what Sylphon 

bellows assemblies and bellows devices can 
do—whenever there’s a design problem involving 
control of temperatures or pressures. 

For these wonder workers (a few are pictured 
above) are used in hundreds of ways. They open 
and close valves, dampers, etc., absorb expansion, 
provide packless construction—have many more 
useful applications. 

But designing and producing them calls for 
specialists. That's where Fulton Sylphon and 
Bridgeport Thermostat complete the picture. 
When you call upon them, you get the unique 


advantages of nearly half-a-century of experience 
in this specialized field. 

You get more, too. Skilled personnel—careful 
workmanship — the kind of service that meets 
your production schedules. Costwise, that can 
mean important savings for you. 

We may have a ready-made control that will 
fit your product or product plans. If not, we'll 
work with you to develop and produce bellows 
assemblies and bellows devices that are exactly 
what you require. Wide range of metals and 
sizes—ample production facilities. Send for idea- 
filled catalog CK-1200. 


TEMPERATURE CONTROLS 


FULTON 
SYLPHON 


DIVISION 
Knoxville 4, Tenn. 


ces 
PFLLOWS assematies - BELLOWS 


BRIDGEPORT 
THERMOSTAT 


DIVISION 
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In 1925 Madison Square Garden installed 
three Terry Multi-Stage Turbines to drive 
air conditioning and refrigeration compress- 
ors. These units deliver 290 hp at 3500 rpm 
with steam conditions of 100 psi exhausting 
to a 26 in. vacuum. 


After 22 years experience Madison Square 
Garden installed three more Terry Multi- 
Stage Turbines, one of which is shown above. 
This unit delivers 330 hp, at 5650 rpm, with 


TURBINES FOR 


Air Conditioning 
MADISON GARDEN 


steam at 100 psi exhausting to a 25 in. vacuum. 


The same engineering talent and manufac- 
turing facilities that produced these turbines 
are available to assist you in obtaining effi- 
cient power generation. 


Any of our District Representatives will be 
pleased to give you full information on a tur- 
bine drive for your requirements. No obliga- 
tion. May we send you descriptive bulletin? 


THE TERRY STEAM = 
‘TURBINE COMPANY |= 


TERRY SQUARE, HARTFORD,CONN. 
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Different! 


it’s the strongest pipe wrench 
in the world! 


-the revolutionary 


Yes, this is it... the NEW Walworth 
Improved Walco pipe wrench—with every 
part scientifically designed and tested by 
engineers for strength,-safety and ease of 
operation. Its instant bite, and accurately 
determined center of gravity, combine with 
its inherent strength and minimum of weight 
to make it the fastest-working, easiest-handling, 
best balanced, heavy-duty pipe wrench available 
today ...a wrench specially designed to minimize 
operator fatigue. 

All parts are made of forged steel. The housing and 
handle are projection welded—a structural weld—to 
form an integral unit. Both jaws are carefully machined, 
and all parts are heat-treated to give extra toughness, 
uniformity, and strength. Every Improved Walco far 
exceeds the requirements for Federal Specification GGG- 
W-65 la for Type II Heavy Duty Adjustable Pipe Wrenches. 
A flexible, double-acting, easily replaceable spring—an exclusive 
patented Improved Walco feature—gives the wrench fast, positive 
ratcheting action! 

Ask your Walworth distributor about the new, Improved Walco 
today! Heft the new, Improved Walco... feel its perfect balance— 
every part is guaranteed by the Walworth Company, doing business 


WALWORTH 


valves...fittings...pipe wrenches 
60 EAST 42nd STREET, NEW YORK 17, N. Y. 
DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 


Check these outstanding features 


LIGHTER: Housing and Handle are projection 
welded to form one integral unit. 


CORRECT BALANCE: Accurate, the correct location 
of the center of gravity determined by test. 


STRONGER: Heat treated to eliminate brittle- 
ness . . . cracking. 
FAST ACTING: Scientifically designed spring 
action insures positive ratcheting action .. . 
quick bite. 
CALIBRATED PIPE SCALE: Built-in scale 
permits speedy adjustment to pipe size. 
RENEWABLE PARTS: All parts are 
readily obtainable, and easily replaced 
without special tools; thus prolonging 
service life indefinitely. 
RUST RESISTANT FINISH: Entire 
wrench is rust resistant — Nut 
and Jaws have a special elec- 
troplated zinc ccating. 
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FOR HEAVY DUTY MACHINES, 
DIAMOND Roller Chains 


Modern Heavy Duty 93 
Machines Need Roller 
Chains of High Stamina 


@ For such heavy duty machinery for high 
speed packing, cutting and squaring of steel 
sheets—for corrugating culvert stock and similar 
work, The Streine Tool & Mfg. Company incor- 
porate Diamond Roller Chains for many drives. 
While this is a good example of heavy duty 
application, the reserve strength of all pitches of 
Diamond Chains has been demonstrated on drives 
ranging from fractional horsepowers to several 
The same durability and dependability, 


the non-slipping positive drive are important on all 
modern higher output machinery. 
Practical recommendations by our experienced engineering 
staff are yours for the asking. . . . If you haven't a copy of 
Catalog 709, write for a copy today. DIAMOND CHAIN 
COMPANY, Dept. 413, 402 Avenue, Indian- 
apolis 7, Indiana. 
Offices and Distributors in All Principal Cities 


Refer to the classified section of your local 
telephone directory under the heading CHAINS or CHAINS-ROLLER 


ROLLER 


DIAMOND ‘ CHAINS 


MECHANICAL ENGINEERING 


Above Middle: Portion of Stamco 
Pack and Resquaring Unit—electri- 
cally-operated guage for cutting 
sheets into multiples. Drivers for 
series of rollers and pinch roll are 
Diamond Roller Chains. Below: 
This is a 2-strand Diamond Drive 
on a sheet and plate machine. 
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| with feed table and main drive 
YY for this table from bottom roll 
driven: by Diomond Roller Chain. 
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valve 


...without major investment 


| 


Why does a valve need replacing? Because it has 
either failed to operate, or cannot adequately handle 
the fluid. Replacing old style valves with like valves 
is usually force of habit—and it’s easy to become a 
victim of habit. The way to break a bad habit is to 
substitute a new and better habit. 

Get the Nordstrom habit. Every time you make a 
valve replacement, install a Nordstrom. You thereby 
gradually build up the standards of valve quality 
in your plant. 


Take a manifold, for example. It may have a dozen 
or so old valves, some of which are giving you 
trouble. Requisition a Nordstrom for each replace- 
ment. Eventually the entire manifold will be 100% 
Nordstrom — completely modernized, trouble-free, 
leak-free, equipped to save operator’s time —and, 
with Hypermatic, automatically lubricated. 

Try this money-saving habit. Step up plant effi- 
ciency. Keep upkeep down with Nordstroms. 


‘ 

| 


AUTOMATICALLY 
LUBRICATED 


ROCKWELL MANUFACTURING COMPANY 400 Lexington Ave. Pittiburgh 8, Pa. 
Atlanta, Boston, Chicago, Columbus, 

Houston, Kensas City, Los Angeles, New 

York, San Francisco, Seattle, 
Tulsa... and leading Supply Houses, 
: international bivi Rockwell 


State Bidg., New York, 


J e 
Adopt a progressive program of replacing obsolete valves with Nordstroms 


A STEEL STOP VALVE on which 


can STANDARDIZE 


DELIVERIES 
FROM STOCK 


It's no necessary to 

buy a type of 

forged steel stop valve for 

goes different service. 

esa valve on which 
rdize 


low Pressure Drop— You can use 
smaller pipe sizes. 

EValloy Stainless Steel Seats and 
Disks Borized in Mated Pairs. 
EValized Bonnet—Wear Resistant 
Threads. 

Centerless Ground Stem—Long pack- 
ing life. 

Easy Packing Adjustment. 

Oversize Handwheel—Easy Opera- 
tion. . 
Forged Steel Bodies and Bonnets. 


SUBSIDIARY OF ROCKWELL MANUFACTURING COMPANY 
EAST CHICAGO, INDIANA 


= 
that fits 90 per cent of 
designs, 14 in. to 2 in. 
liveries can ordinarily be a 
Fig. 2698 —Globe, inside SNS 
screw, 600 Ib sp. | 
For design and dimen. 
write for Catalog No. 104. 
i 
: A. 2. 
5. 
6. 
7. 

< 
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Less than 10° height loss 


SPONGEX 


CELLULAR RUBBER 


« « « AFTER 
500,000 
COMPRESSIONS 


Spongex performance 
is double A.S.T.M. flex test 
requirements 


Spongex is widely used for 
shock and vibration absorption 
sound damping 
cushioning 
insulating—weatherstripping 
sealing—gasketing 


PS p, 
We 


MANAGEMENT AND FINANCING 
2 


KENTUCKY SYNTHETIC RUBBER 
corporation 


A standard A.S.T.M. flex test for cellular rubber compresses a 
piece to 50% of its height. After 250,000 compressions the loss in 
height should be less than 10%. Spongex meets this test 

in all open cell stocks, It usually tests less than 5% loss. 

Even 500,000 flexes result in less than 10% height loss. 


This all adds up to extra performance from Spongex cellular 
rubber. For example, in damping vibrations Spongex can be 
compressed millions of times without 
impairment of its structure or its functioning. 


Extra performance from materials and people will 
be more vital than ever in the days ahead. You are sure 
to get cellular rubber that gives extra 
performance when you aputy Spongex. 


Technical Bulletin on Sponge Rubber available upon request. 


THE SPONGE RUBBER PRODUCTS COMPANY 
401 Derby Place, Shelton, Conn. 
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RAPID AND ECONOMICAL PRODUCTION OF AN ALMOST 
UNLIMITED DIVERSITY OF STRUCTURAL AND ORNAMENTAL 
SHAPES OF LIGHT METALS FOR THE BUILDING, FURNITURE, 
AUTOMOTIVE AND AIRCRAFT INDUSTRIES. 


A HYDROPRESS Develop- 
ment of a versatile of 
simple design, high output and 
easy operation, designed for min- 
imum personnel and 
small floor space. 


No longer is it necessary to store 
large ps a of extruded stock 
since with a quick —— of dies 
any shape can be produced in 
sufficient quantity to satisfy 
immediate requirements. 


BUILT IN CAPACITIES FROM 500 TO 2,000 TON 


ON 


THE NEW TYPE 
FAST WORKING 
LABOR SAVING 


LOEWY | 
EXTRUSION 


PRESSES 
HYDRAULIC 
CONTAINED 


SPECIFY YOUR 
REQUIREMENTS 
AND ASK FOR DETAILS 


ENGINEERS 


CONTRACTORS 


HYBRAULIC PRESSES ACCUMULATORS - PUMPS 


‘DIEC 


ROLLING MILLS 
ASTING MACHINES | 


\\ 


\ 


LEXINGTON VE. GENERAL ELECTRIC BUNLDING AT Si NEW YORK. 22 


DETROIT 


SAN FRANCISC 


SEATTI F 


WASHINGTON, 
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PEC 


INEA 


LINEAR, , STATE ROAD & LEVICK STREET, PHILADELPHIA 35, PA. 


FOR THE DESIGNER 


S 


The United States Instrument Corpora- 
tion has licked a tricky sealing problem 
encountered in providing Moisture and 
Vapor-Proof construction for its Sound 
Powered Telephone Stations. 

The simplified design of the cast alum- 
inum housing produced a cover opening 
which might seem to require a special 
seal. But the versatility of LINEAR “‘O” 
Rings made the job an easy one... . for 
they are readily adapted to a great va- 
riety of irregular or out-of-round shapes. 
In this particular case, LINEAR ‘‘O”’ Rings 


EN G 


Naturally round Linear 


“QO” Ring 


readily adapts itself to odd shapes. 


LINEAR 
/ PRECISION’ 
MOULDED 


RINGS 


ma 


afford a highly satisfactory and econom- 
ical means of assuring the proper seal 
... without requiring more than hand 
tightening of the four cover bolts and, 
the housings are tested for leakage by 
being submerged under three feet of 
water. 

LinEAR “O” Rings are compounded of 
natural or synthetic rubber, fluorethy- 
lene polymers, and silastics . . . are avail- 
able in a complete range of J.I.C. and 
A.N. standard sizes, as well as hundreds 
of non-standard sizes for special uses. 


NEERE D\ 


NGS” 
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REPORT ON 
OIL AND GAS ENGINE POWER COSTS FOR 1949 


For more than twenty years the annual issues of this Report have been supplying reliable performance 
and production data on oil-engine generating plants. An expansion of the scope of the 1949 Report now 


brings you similar statistics on dual-fuel and gas engines. 


Specifically this latest Report gives cost data obtained from 102 oil-generating plants, 16 plants with a 
total of 37 dual-fuel engines, and 4 plants having 10 gas engines. The information is presented in three 


comprehensive tables with the first showing items affecting production cost; the second giving comparative 


costs for plants which have submitted statistics for two or more successive years; and the third providing 


engine details and operating information. Charts show the lubricating-oil economies of 92 plants generating 


95 per cent or more of their output by means of full-Diesel units in which the kwhr output per gallon is 


plotted against running-plant-capacity factor; and the fuel-oil economies of 91 full-Diesel plants in which 


the gross kwhr output per gallon is likewise plotted against the running-plant-capacity factor. 


For executives, engineers, ‘and others interested in the economic use of power supply this 


Report has a four-fold value: 


Data have been assembled by an ASME fact finding committee from reliable sources. . .. The information 
cannot be found elsewhere under one cover. . . . It is a dependable guide to operating efficiency. . . . It gives 
an excellent picture of true average cost. In the 1949 Report costs are presented for 25 plants making their 
nineteenth consecutive report, 37 reporting for their fifteenth or eighteenth year, and 32 giving data for 


10 or more years. 


WHAT THIS REPORT GIVES YOU 


Unbiased, reliable information on: Character of plant; type of load; 
number of engines; plant hours operated; gross and net output AIO tins atid canines te 
THE AMERICAN 


SOCIETY OF 


kwhr; percentage of gross kwhr for plant purposes; cost of 
fuel-oil, lubricating-oil, attendance and superintendence, 


A STUDY of these data may 
suggest ways and means of re- 
ducing costs in your plant. 


engine, and other plant repairs; comparative table of im- 


Isn't that possibility worth an portant cost and production items; year engines started MECHANICAL 
investment of $2.50 ($2.00 to to work; engine hours operated; cylinder dimensions; ENGINEERS 
ASME members)—the price of loading; engine rating; output per unit of fuel and 

\\ the Report. lubricating oil consumed, engine parts renewed; 29 West 39th Street, 


New York 18, N. Y. 


cost of engine repairs; number and duration 
of breakdown, personnel required. 
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KOPPERS ENGINEERING 
STOPS COSTLY FAILURES 


“These FAST’S COUPLING 
caue you money! 


UNSURPASSED ENGINEERING ... 
Koppers Engineers are acknowledged the 
best in the coupling industry. Their practical 
knowledge, backed by 30 years of cou- 
pling experience, is at your service! 


LOWEST COST PER YEAR . ... . Fast’s 
Couplings will outlast equipment they con- 
nect if properly maintained. Their cost may 
be spread out over 25 years or more, 
offering you lowest coupling cost per year! 


THE ORIGINAL 
GEAR-TYPE 


In oil fields, steel mills, power plants . . . all through 
industry . . . cost-wise executives report that Fast’s 
Couplings, designed, manufactured and guaranteed by 
Koppers, are the best insurance against coupling 
failures! Take a tip from these users who know. 
Specify Fast’s and forget your coupling problems! 

By specifying Fast’s, you get the benefit of Koppers 
Engineering Service, acknowledged best in the indus- 
try. Koppers Engineers, backed by 30 years coupling 
experience, study your problem . . . then show you 
which Fast’s Coupling fits your application, (and more 
important) why you need it! 

Only Koppers can offer you this valuable service . . 
only Koppers offers Fast’s, the original gear-type 
coupling. Fast’s Couplings assure you freedom from 
expensive coupling failures in your plant because 
Fast’s have no perishable parts to fail! 


GET THE FACTS: Mail coupon today for your free copy 
of the Fast’s Coupling Catalog, published by Koppers. 
Shows how Fast’s operate, describes the many sizes 
and types. Gives full details about Koppers 
Engineering Service. Send for your copy today. 


FREE CATALOG 
KOPPERS CO., INC., Fast’s Coupling Dept, 
252 Scott Street, Baltimore 3, Md. — 
Please send me a free copy of your Fast’s Coupling 
Catalog. 


Address 
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the new 


REPUBLIC Electronic 


FEATURES 


NO DEAD SPOTS OR LAGS 


The TELEMASTER operates on a null-balance 
principle with a constant check-back between the 
initial input and final output, with no intervening 
mechanisms to cause dead spots or lags. This balance 
type detection of any deviation in the desired oper- 
ating conditions, produces a highly responsive and 
fast acting control system. 


ELIMINATES PANEL PIPING 

No control panel piping is necessary with the 
REPUBLIC TELEMASTER. Easily installed, multi- 
wire cables are the only connection between the 
TELEMASTER benchboard and the plant measuring 
and control elements. Results? Easier, faster and 
better appearing installation, increased flexibility, 
economy, and reduced maintenance. 


GREATER APPLICATION FLEXIBILITY 


Flexibility required for complete centralization of 
controls at a central focal point is a distinct feature 


90 - Fesrvary, 1951 


of the TELEMASTER. The system may be operated 
under completely automatic, semi-automatic, or 
manual control from a central supervisory station. 


PLUG-IN INTERCHANGEABLE PARTS 


Due to simplicity, compactness and interchangeable 
component parts the TELEMASTER provides a more 
flexible control system and a more condensed panel 
area than previously possible. All parts subject 
to replacement are mounted on compact plug-in 
units that are easily interchanged and replaced with 
spare parts. 


REDUCED MAINTENANCE 


Control room maintenance is sharply reduced. No 
moving parts or mechanisms are mounted on the 
control panels. Panel equipment is smaller and less 
cumbersome, no panel piping is used. Plug-in replace- 
ment parts may be installed in a matter of seconds. 
All components of the TELEMASTER are fully tested 
and proven for prolonged trouble free service. 
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ntrol System 


The new Republic Electronic TELE- 
MASTER Control represents a major 
advance in the field of automatic control. 
The TELEMASTER will remotely repro- 
duce, instantly and accurately, a position 
or a force — perform arithmetical and 
algebraic calculations—and can be used 
for multiple operations. Essentially it 
performs the function of a mechanical 
link through electrical and electronic 
means. It is applicable to all types of 
combustion and process control. 


In plants where distances between oper- 
ating units are great, the lags inherent in 
the compression effect of a pneumatic 
master system are appreciable. This effect 
is frequently sufficient to prevent reali- 
zation of the full benefits of automatic 
control. The Republic Electronic TELE- 
MASTER Control has no inherent lag, re- 
gardless of distance. This means that cen- 
tralization of operations can be achieved 
without any sacrifice of control perform- 
ance. Full details sent upon request. 
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\ 


the Service of industry 
Herringbone — Worm — Spur — Gear Speed Reducers 
Pulleys - Gears - V-Belt Sheaves - Anti-Friction 
Pillow Blocks - Friction Clutches - Flexible Couplings 


types and sizes of 
miniature ball bearings 


BEARINGS, Ball, miniature. Standard and Special for 
application in precision mechani: to minimize friction 
and wear. High load capacity in minimum space. Light in 
weight. Specify MPB for shock loads, continuous opera- 

tion, extreme ees: ranges and delicate responsive- 

ial designs and complete engineering service 

Some folks claim it doesn’t pay to ness. Special de: : rm 
take 6n a lot of out-of-theordinary for your application. Write for catalog 


jobs—say it costs too much in time 
and tooling. : BEARI 


We've found that a good. job sof A 
problem sclving gives our customers RE. U.S.A 
even greater confidence in our ability — 
to master their many gear require- 
ments. 
Besides, over a period of many years, - 
this policy has enabled us to build a‘ 
stock of over 45,000 gear patterns, 
a wide assortment cutters and 4 
ence. Fact of the matter is, with our ‘ ie OTT 
Present facilities, really out-of-the- SCOTTIE JR 
ordinary jobs are not out-of-the- It lasts and lasts and lasts 
goed business te de for us. without break-downs. Easy 
‘ , send us your problems, no matter ; - = to handle, every part acces- 
iness with EARLE. how tough. We'll tackle them. THE <J sible . . it’s truly trouble-free. 
EARLE GEAR & MACHINE CO., ‘ j For any fuel 


4707 Stenton Ave, Phila. 44, Pa 
Il For 6" Scale with pipe 
\ 4 


diameter markings . . . 

ARLE GEARS KEWANEE CORPORATION WRITE Dept. 99-M2 
al KEWANEE, FLLINOTS 
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CHICAGO AUTOMATIC 


SPREADER STOKERS 


COAL 
COAL AGITATOR 
BLADE 

PUSHER BOX 


THROAT PLATE 
ADJUSTMENT 


FIREDOOR 
FIREDOOR 


AIR DAMPER 


CONTROL 
HANDLE 


GRATE SHAKER 


MECHANISM 


ASHPIT Gaon 


Spreader stoker firing with a Chicago Automatic is economical firing. Check these 
important features which assure efficient and reliable operation: 


W Fuel handling flexibility—adaptable to a wide range of coal 
sizes either wet or dry. 

W Hopper- to-distributor fuel control. 

Y Adjustable distributor blades to suit width and length of 


furnace. 


Sturdy grate construction—openings in the grate are ac- 
curately proportioned to minimize fuel carry-over. 


of complicated or bulky driving mechanism. 


No parts of the stoker subject to high temperatures. 


For complete information write for Publication Mo. £5 B. 
HE STANDARD STOKER mae 


370 Lexington Avenue 


NEW YORK + CHICAGO 


New York 17, N.Y 
MONTREAL 


A 3-way mixing valve 
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CARD INDEX Vol. 73, No. 1 


January, 1951 
75 mt of Conservation in Mobilization Planning, Howard 


Joint 1 Responsibility for Productivity, Wallace Clark. . 
emocracy?—- What For?, P. W. Nordt, Jr 
Standardized Boiler Units, C. E. Miller’: 
Combination Gas Turbine—Steam Turbine | Unit, id W. Blake. . 
An Intensive Look at the 1950 ASME Y 
1950 ASME Annual Meeting... .. 
ASME Honors Engineers 
ASME 1950 Annual Meeting Preprints. 
the Record 
Technical Digest 
Consents of ASME Transactions...... . 
Reviews of Books. 
The Engineering Profession —News and Notes. . 
ASME News 
ASME Junior Forum 
Engineering Societies Personnel Service. 
Classified Advertisements 


_ Consultants 


Advertisers... . 


which provides any set 


temperature regardless of 
the incoming hot or cold 
water pressures and tem- 
peratures. Used for wash- 
rooms, process work and 
engine jacket cooling. Sev- 
eral types available; sizes 
%” to 4”, Cat.No..800. 


SARCO COMPANY, INC. 
Represented in Principal Cities 
Empire State Building, New York 1, N.Y. 


SARCO CANADA, LTD., TORONTO 5, ONTARIO 


SARCO 


SAVES STEAM” 


INDUSTRIAL 


OIL ano GAS BURNING 
EQUIPMENT 


NATIONAL AIROIL 
BURNER COMPANY, INC. 


Southwestern Division: 2512 South Bouleverd, Houston 6, Texes 


IMPROVES PRODUCT QUALITY AND OUTPUT 
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For remote or local control . . . 
positive, speedy, safe, depend- 
able opening and closing all 
types of valves, and avtomatic 
operation of doors, ventilators, 
damper controls, etc., equip 
with LimiTorque. Can be ac- 
tuated by any available power 
source . . . electricity, water, 
steam, gas, air, etc. Your valve 
manufacturer con supply them. 


the man 
interested 

in REMOTE 

VALVE OPERATION 


This new Catalog L-50 tells all about LimiTorque Con- 
trols . . . describes the various types and shows many 
age ugiltrs, hi 4 of the outstanding installations. It is a dependable 
744 guide to planning new constructions or modernizing 
DT he older ones . . . a veritable treatise on motorized valve 
operation. For your copy write today, but use your 
Business Letterhead, please. 


Three oir d LimiTorquve A ic Controls op ing High Pressure Boiler 
Feed Valves at a large, modern power generating station. 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 
NEW YORK © PITTSBURGH « CHICAGO « HOUSTON 


IN CANADA: WILLIAM AND J. G. GREEY LIMITED, TORONTO 


Industrial Gears and Speed Reducers — 
LimiTorque Valve Controls 
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It can help you: 
reduce cost at the point of assembly 


forging to shape avoids waste of metal and reduces 
machining and finishing time-cost. The metal quality and. 
cost-reducing possibilities obtainable in forgings cannot). 


There are thousands of instances where forgings have 
reduced the cost of parts at the point of assembly. This 
booklet containing 60 pages of authoritative information 
on forgings formed to close tolerances by the use of 
closed impression dies tells how cost of reductions may 
be obtained. Forging production techniques are described 
and illustrated. 

Forgings provide rapid assembly of complex parts by 
welding adaptability of widest range; forgings permit 
reduction of dead weight because maximum strength and 
toughness are obtainable in lighter sectional thicknesses; 


be equalled or duplicated. 

Recheck every stressed part in your equipment, as well 
as simple handles and levers, and consult a forging engi- 
neer about possibilities for reducing costs at the point of 
assembly. Only a forging engineer can inform you fully 
regarding the numerous advantages obtainable with forg- 
ings. Your copy of this reference booklet on forgings is 
available now. Attach coupon to your business letterhead. 


: 
| 


“Piping by Midwest” means the very best in piping 

at lower completed cost. Being accurate in dimension and 
alignment, Midwest subassemblies are easy to erect . . . 
difficult operations are performed in our fabricating plants 
and field work is simplified. When desired, Midwest will 
also erect the piping with undivided responsibility. You 
will find it to your advantage to call on Midwest whenever 
you need piping. | 


MIDWEST PIPING & SUPPLY C0., Inc. 


iD est Main Office: 1450 South Second St., St. Louis 4, Mo. 
c servic Plants: St. Louis, Passaic, Los Angeles 
ON- IDE Sales Offices: New York 7—30 C ch St. Chicago 3 9 W. Monroe St. 
Los Angeles 33—520 Anderson St. * Houston ein 3 Capitol Ave. 
Tulea 3—224 Wright Bldg. ¢ Boston 27—426 First St. 


PIPPIN 


G FABRICATORS AND CONTRACTORS 


PIPING 


M 
4 Plants Are Better Than 1 
a { — 


STREAMLINED BAFFLES 


Better 
heat transfer 


Enco’s improved baffle design insures a 
uniform, high velocity gas flow over every 
square foot of heating surface. 


2 Low draft loss 


Smoothly curved baffles maintain a cross- 
flow of gases across the tube banks. Dead 

areas, bottlenecks and eddy currents 
are eliminated. 


Less steam, less 
time for cleaning 


Soot doesn’t get a chance to accumulate 
in pockets. Soot blowers are used less 
often. Streamlined baffles lower mainte- 
nance costs. 


Custom 
installation 


Experienced Enco crews take charge of the 
installation, repairs and replacements of 
individually designed streamlined 
ffles—do the job thoroughly and quickly BULLETIN BW44 tells the full story, contains com- 
with minimum downtime. plete engineering data, explains how Enco Baffles pro- 
vide maximum steam output with minimum fuel con- 
sumption. WRITE FOR YOUR FREE COPY TODAY! 


THE ENGINEER COMPANY 


75 WEST STREET, NEW YORK 6, NEW YORK feet yl 
CANADA: F. J. RASKIN, LTD., 4220 IBERVILLE ST., MONTREAL 34 P.Q. 
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A VOLUME OF DATA 


. . . covering welding fittings and forged steel flanges . . . 


ON A SINGLE SHEET 


Here is just about the handiest tool ever devised for the 
pipe designer. Data on welding fittings and flanges that 
otherwise could be found only by plowing through 
many catalog pages and tables have been ingeniously 
condensed on the two sides of the durable letter-size 
card illustrated above. 

One side covers the broad WeldELL line of Taylor 
Forge welding fittings. For every nominal pipe size, 4” 
through 30”, it shows the wall thickness for every 
weight of every fitting in every available material. It also 
shows all required dimensions of all types of fittings. 

The other side covers the world’s most complete line 
of forged steel flanges. For every nominal pipe size, 42” 


TIF 
TAYLOR FORGE 


TAYLOR FORGE & PIPE WORKS 
General Offices and Works: P. O. Box 485, Chicago 90, lil. 
Offices in all principal cities. 
Plants at: Carnegie, Pa.; Fontana, Calif.; Hamilton, Ont., Coneda 


through 24”, it gives all essential dimensional and bolt- 
ing data for all types of flanges in all weights. A partic- 
ularly useful table (see reproduction) is that showing 
welding neck flange bores which enables you to deter- 
mine the I.D. of any nominal pipe size without separate 
calculation. Thus the sheet gives you O.D. and I.D. of 

any weight of pipe. 
The card is varnished to make it stand the steady usage 
are certain to give it. To obtain your copy see your 


Taylor Forge distributor or paant THE COUPON. 


| Please send me one of your fitting and flange sheets: 


Ciry. _IONE STATE 
Iso4-cas1 Mail to Taylor Forge & Pipe Works, P.O. Box 485, Chicago 90, Ill. 


! 
| 
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Pipe Lines 


For safe, unrestricted flow, Flexo Joints offer the strength 
of pipe plus the flexibility of hose —to convey fluids 
through movable pipe lines or to equipment while in 
motion. Just four simple parts, completely enclosed—no 
springs—no small or loose parts . . . long wear—low 
maintenance. Four styles—standard pipe sizes Ys" to 3”. 


Write for complete information. 
FLEXO SUPPLY CO., Inc. 


4652 Page Bivd. St. Louis 13, Mo. 
In Canada: S. A. Armstrong, Ltd., 1400 O'Connor Drive, Toronto 13, Ont. 


CRACKED 
CONCRETE 
FLOORS 


When your concrete floors deve 

cracks, ruts, shallow holes or rou ES € 
spots, repair them with Smooth os 
No. 7B Quick Floor Patch Cement. 70 

It comes in powder form ly to mix = 
with water. Simply ne fh Smooth-On No. 7B as 
would plaster. Smooth-On No. 7B expands slightly as "4 
hardens, insuring a secure, tight fit. You an iron: 
surface that can take the punishment heed traffic. 
Order Smooth-On No. 7B Floor Patch Cement in 
1, 5, 20, or 100 Ib. size. 


FREE folder and Repair Handbook — 


Write for your copy of the illustrated y oan 
On ick Patch folder and the famous 
Smooth-On Repair Handbook. Pocket size, 40 
pages, 170 simple illustrations. Shows 

to make many time-saving, money-saving 


repairs. 
TH-ON MFG. CO., Dept. 56 
570 Communipaw Ave., Jersey City 4, N. J. 


SMOOTH- ON 


QUICK FLOOR PATCH CEMENT 


When you stop to think of it there are two opposed 

objectives in almost every designing job: product 
improvement with little or no increase in cost. It’s a tough 
assignment that leaves only pennies and ingenuity to 
work with. 

In striving to fill this difficult order, it’s always profit- 
able to remember that quality Aetna bearings do for a 
machine what salt and pepper does for a meal—CON- 
TRIBUTE MORE TOWARD ITS SUCCESS, AT LESS 
COST, THAN MOST ANY OTHER FACTOR. 

That’s why engineers are rapidly turning to Aetna 
bearings as an easy, low-cost approach to substantial prod- 
uct improvement. Chances are, you too can benefit by letting 
Aetna engineers institute a ‘‘search for savings’ analysis of 
your present products or those in the blue-print stage. You'll 
find their work painstaking and practical with one thought 
in mind—betterment of your products within your manu- 
facturing cost limitations. 

Tomorrow's unpredictable conditions demand that 
today’s new machines be, dollar-for-dollar, the most effi- 
cient, most durable ever made. And . . Aetna stands ready 
to help you in that endeavor. 


NA BALL AND ROLLER BEARING COMPANY 
CHICAGO 39, ILLINOIS 


—- 
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of DESIGN... Paws 


Wonderful way feel 


You certainly can be on top of the world! 


Why not? Your car is paid for and your house is 
halfway there. You’re making pretty good money 
. .. the kids are healthy and happy .. . and your 
wife just bought a new outfit—shoes to chapeau! 

You don’t owe anybody a red cent. Not only 
that—you’ve got a little money salted away for 
the kids’ education and your own retirement. 

Wonderful way to feel, isn’t it? 

If this description doesn’t fit you—make it! 
You can. Here’s how: 


Automatic Saving 


Start saving right now! Just as much as you 
possibly can—and regularly. 

One of the best ways . . . one of the safest, surest 
ways ... is to buy U. S. Savings Bonds through 
the Automatic Payroll Savings Plan where you 
work. Or, arrange to purchase Bonds regularly at 
your post office or bank. 

U. S. Savings Bonds will bring you, in ten years, 
$4 for every $3. And you can count on that! 

Start your plan today. It’s the very wisest way 
to save! 


is Sure Saving — 


U.S. Savings Bonds 


Contributed by this magazine in co-operation with the Magazine Publishers of America as a public service. 
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Sales 


Business for suet 
Partnership—Capital 
facturing Facilities 


OPPORTUNITIES 


Positions Open—Positions | 
Wanted—Equi Material. 
Patents, Books, Instruments, 
etc. Wanted and For Sale 


Answers to box number advertisements should be addressed to given box number, care of “Mechanical Engineering,” 29 West 39th St., New York 18, N. Y. 
P RATE Classified Advertisements under this head- 


POSITIONS Oren 


ing in MECHANICAL ENGINEERING are 
inserted at the rate of $1.50 4 line. $1. 


a line to members of ASME. Seven words to the line 
average. A box number address counts as one line. 
Minimum insertion charge, 5 line basis. Display Adver- 


WANTED 
MECHANICAL ENGINEER 


Leading facturer pumping equip- 
ment wants graduate engineer with 
training or experience on mechanical 
devices for handling liquids under low 
pressures. Design and development 
work. Location in thriving Maryland 
community within convenient reach of 
metropolitan areas. Salary open. 
Write giving personal resumé. All 
replies strictly confidential. Personal 
interview at your convenience. 


MARTIN & SCHWARTZ, Inc. 
Att: Mr. Thomas 
Salisbury, Maryland 


tisements carried in single column units of multiples of one 
nch at flat rate of $25 per inch per insertion. opy 
must reach us not later cm the 10th of the month 


d 


g date o 


REFRIGERATION ENGINEER 


Large national manufacturer located in Giseee 
requires an 
neer to take charge of 
and to initiate and fol 
developments. 


refrigeration units as well as sheet 
cation. Outstanding educational and experi- 
ence background required. This position rep- 
resents an to be associ- 


ated well es- 
tablished organization. Complete becksround 
host id be for- 
wer in together w re- 
quirement. All replies will te! held in strict- 
est confidence. 


Address CA-3439, care of “‘Mechanical Engineering.” 


ATOMIC POWER 
WESTINGHOUSE ELECTRIC 
CORPORATION 
IMMEDIATE OPENINGS 


For experienced senior and junior engi- 
neers 


*Servomechanism designer experi- 
enced in gear trains, bearing ap- 
plications, differentials, etc. 


*Mcchanical engineer, materials 
experience in wear, corrosion, 
ete. 

*Application or a. engineer 
experienced on hydraulics 
(pumps, hydraulic motors, flow, 
calcu ations). 

*Process control engineer, capable 
of making system study of hy- 
draulic circuits, valves, etc. 

*Engineer, experienced in aircraft 
hydraulic control, remote indica- 
tion, etc. 

*Mechanical designers of complete 
systems in the instrument servo 
range. 

*Process control engineer to design 
complete servosystems involvin 
all auxiliary apparatus and a 
controls. 


For application write 
Manager, Technical Employment, 
306 Fourth Ave., Pittsburgh 30, Pa. 


Use a CLASSIFIED ADVERTISEMENT 
For QUICK Results 
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ENGINEERS 
NEEDED 


GRUMMAN AIRCRAFT 
ENGINEERING CORP. 


to design 

Military Aireraft 
Openings Include: 
Stress Analysts 
Structural Designers 
Design Draftsmen 
Aerodynamicists 
Flight Test Engineers 
Research Engineers 
Applied Loads Engineers 
Structural Test Engrs. 
Weights Engineers 
Instrumentation Engrs. 
Aircraft experience is desirable but 
Graduate and Post-graduate Engi- 
neers with experience or advanced 
training in Structural Design 
(Civil, Marine, etc.), Mechanical 
Engineering, Electrical or Elec- 
tronic fields are urged to apply. 


Please send resumé of training and experi- 
ence to: 


Engineering Personnel Department 
Grumman Aircraft Engineering 
Corporation 
Bethpage, Long Island, New York 


PHYSICISTS 
AND 
SENIOR RESEARCH 


POSITIONS 
NOW OPEN 


Senior Engineers and Physicists pring 
bac a 


experience in the fields of 


Microwave Techniques 

Moving Target Indication 

Servomechanisms 

* Applied Physics 

* Gyroscopic Equipment 


puter: 

Pulse Techitiques 

Radar 

Fire Control 

* Circuit Analysis 

e Design 

Applied Mathematics 
ectronic 

Instrument 

* Automatic Production Equipment 

Test 

ironic 

Flight Test Instrumentation 
are offered excellent working conditions 
and opportunities for advancement in 
our Aerophysics Laboratory. Salaries are 
commensurate with ability, experience 
and background. nd information as to 
age, education, experience and work 
preference to: 


NORTH AMERICAN AVIATION, INC. 
AEROPHYSICS LABORATORY 
Box No. H-4 


12214 South Lakewood Blvd. 
Downey, California 


Experienced in design and devel- 
opment of heavy mechanical equip- 
ment, mining machines and tractors. 
Work includes design, layout and 
detailing of heavy machinery. Send 
complete record with photograph. 
Location, Salt Lake City, Utah 


Address CA-3423, care of “Mechanical Engineering.” 
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“OPPORTUNITIES” This Month. ..101-104 


Graduate 


Engineers 


GOOD 


OPPORTUNITIES 


for 


ENGINEERS FOR UNIT OPERATIONS: 

Five years’ experience i in the fields of | Agitation, 
or Grindi and S 

knowledge of Heat Transfer, Fluid 

Flow and Mass transfer are desirable. Must 
be graduate. Consultation work. 


PROCESS ENGINEERS: Must have at least 
eight years’ industria) plant design and experi- 
ence with at least three years’ in responsible 
charge of design work. Plant experience 
desirable. Must have experience in chemical 


plant design 1 quip design 
and Plant t, with k ledg 
tation design, etc 


power, 

Must be graduate. 
METALLURGICAL RESEARCH ENGI- 
NEERS: M.S. or Ph.D. in Metallurgica! Engi- 
neering. Must have at least a few years’ re- 
search i and be d in re- 
search and devel Pp t in 
for the chemical industry. 


ENGINEERING MATERIALS ENGINEER: 
i 


operations, making cost and evaluation studies, 
heat balance power cost accounting, 


Must be graduate. 

HEATING AND VENTILATION ENGI- 
NEERS: Eight to ten years’ progressively dif- 
ficult experience in field oftice problems 
in heating, 1 


design. Also, experience = making economi- 
cal luation of ds. Must be 
raduate 


AIR CONDITIONING ENGINEERS: At 
least 7 years’ experience in selection and opera- 
tion of heating, i 
and retri t. Well versed in 
the theory of emnedenantin fluid flow and 
heat transfer. For consulting evaluation, and 
economic operation services. Must be gradu- 
ate. 

ELECTRICAL ENGINEERS: Must have eight 
‘to twelve years’ broad and thorough experience 
in electrical design and operating problems of 


‘industrial plants with thorough knowledge of 


and 
Must be graduate. 


— to ten years’ P n 
work dealing with i bl metal- 
lurgical and speci- 
fication for rubber, ceramics and plastics for 
various uses, fabricati heat treatment, form- 
ing, lining, etc Must have broad knowledge 
of M ls of C and for Construc- 


MECHANICAL RESEARCH ENGINEERS: 
MS. or Ph.D. in ME for oe in Mechanical 
g with tic special 


INSTRUMENTATION ENGINEERS: five 
or _more fag of progressively 


or hg Must have broad a therough 
knowledge of instrument theory and applica- 
tion. Should have some know! of Chemi- 
cal Equipment and its operation. Must be 
graduate. 


MATERIALS HANDLING ENGINEERS: 
Must have eight to twelve years’ broad and 
with ti uses of 


handli 


all types of terial 
Must be familiar with chemical equipment and 
its Also in such engi- 
neers with specific experience in wide range 


machinery. Must be tandi 
and with at least a few years’ research experi- 
ence. 

MECHANICAL IMPROVEMENT ENGI- 
NEERS: Five or more years’ experience in 
Machine Deisgn end 

cal t work involving Stress An- 


alysis, Lub Vib and Fluid 
Dy: with Mechanical Equip it such as 
Pumps, C 


Drives, etc. Must be able to apply higher 
mathematics in solution of mechanical prob- 
lems. For and 


MAINTENANCE ENGINEERS: [Five to ten 
years in planning maintenance work, estab- 
lishing manpower and material requirements, 

heduli and LL work. Must be 


of bulk materials handling. Must be d 


POWER ENGINEERS: Must have five to 
fifteen years’ experience in some of the follow- 
ing: operating, testing and maintaining power 
plant equipment, supervising powe: plant 


thoroughly familiar with Machine and Hand 
Tools used in Plant Maintenance Work. Must 
have supervised persons ome maintenance 
work. Must be duat 

work. 


* 


ret | history, salary 


Give d age, 


received and salary expected. Please be complete and specific. 
All inquiries will be considered promptly 
and kept confidential. 


E. |. du Pont de Nemours & Co. Inc.) 


Engineering Department Personnel 


Wilmington 98, Delaware 


Engineers wanted for 


MILITARY PROJECTS 


at North American Aviation, Inc. 
Los Angeles 


Excellent openings 
for qualified 


AERODYNAMICISTS 
(Design and Research) 


STRESS ANALYSTS 


AIRCRAFT DESIGNERS 
(Electrical, Electro-Mechanical, 
Structural, Hydraulic, etc.) 
and specialists in all other phases 
of aircraft engineering. Please 
include summary of experience 


in reply. 
Engineering Personnel Office 
Section 4 


NORTH AMERICAN AVIATION, INC. 
LOS ANGELES INTERNATIONAL AIRPORT 


LOS ANGELES 45, CALIF. 


ENGINEERING GRADUATES 


Control facturer has opening 
for men interested in all phases of con- 
trol engineering. Includes develop- 
ment and design of devices, control 
equipment design—both circuit and 
panel—for industries such as steel, 
paper, textiles, materials handling, etc. 
Magnetic and electronic systems. Free 
advanced company training courses. 
Experience preferable, but not essential. 


Location—Eastern United States 


Address CA-3422, care of “Mechanical Engineering * 
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i, : design and layout of power plants, and the ; 
4 selection and installation of power equipment. 

stallation, economical operation 
of electrical equipment. 
3 
tion, their production, fabricetion and instal- 

ee lation. Must be graduate. For consultation : 

work. 


Four Pages of “OPPORTUNITIES” This 


Month. . .101-104 


MECHANICAL ENGINEERS — AERO- 

NAUTICAL ENGINEERS — AERODYNA- 

MICISTS FOR SOUTHWEST ATOMIC 
ENERGY INSTALLATION 


2 to 10 years’ experience in research, design, development or test. 
A variety of positions open for men with Bachelor's or advanced 
degrees qualified in one or more of the following fields: 


LARGE WIND TUNNEL TESTING 
STRESS ANALYSIS 

AIR FRAME DESIGN 

SHOCK AND VIBRATION 
QUALITY CONTROL 
MECHANISMS 

ELECTRONIC PACKAGING 
HANDLING EQUIPMENT 
INSTRUMENTATION 
ENVIRONMENTAL TESTING 


History Desirable But Not Necessary 


These openings are for permanent positions at the Sandia Labora- 
tory in Albuquerque, New Mexico. Albuquerque is the largest city 
in New Mexico, a mile above sea level with a sunny, warm, dry 
climate, and a population of 100,000. Located in the Rio Grande 
Valley at the foot of the Sandia Mountains, which rise to 11,000 ft., 
Sandia Laboratory is operated by Sandia Corporation, a subsidiary 
of the Western Electric Company, under contract with the Atomic 
Energy Commission. This laboratory offers pleasant working con- 
ditions and liberal employee benefit plans. 


MAKE APPLICATION TO: PROFESSIONAL EMPLOYMENT DIVISION 
SANDIA CORPORATION, 
SANDIA BASE, ALBUQUERQUE, NEW MEXICO 


WANTED 
YOUNG ENGINEERS ENGINEERS 
Mechanical, Electrical, Chemical, 


Chemical and mechanical engineers for : 

process engineering and development Metallurgical 

work in large southeastern pulp and BS Level 

mill. Applicants must have 

eadership qualities and desire for a Ages 24-30 with 2-3 years’ experience 
to 


visory responsibilitie: in additiona such as ceramics, plastics or steel 


technical profici 

eT For Research, Development or Produc- 
tion 

Process Industry 

Savannah, Ge. Various locations—mid-eastern part of 
country 

Also Chemical Engineers for production 


E N G | N E E R operations and control—overseas loca- 


With technical education and ten years tions in South America and the Orient 


of experience or more in design and de- Z 
velopment of heavy machinery or similar Permanent employment with Opportun- 
experience, for research ant Gregan ity for advancement 

work both as to design and from industry ‘ a a 
study points of view. Permanent posi- Apply in writing, include draft status, 
tion with opportunities to grow are in- age, education and salary expected. 
expanded program of 
is eavy machinery, rolling mill and 

hydraulic press builders. Location Pitts- NATIONAL CARBON DIVISION 
burgh. Write complete details of experi- 

ence, ae or personal information, and Union Carbide & Carbon Corporation 
enclose photograph in first letter. Salary dustrial Relations Department 
$6,000 to $8,000 per year, depending upon & he Ge 


experience. P.O. Box 6087 Cleveland 1, Ohio 


Address CA-3441, care of ‘Mechanical 


It will pay you to read the announcements on these pages for an opportu- 
nity that you may be looking for or one that may be of interest to you. 


pot 


Mircraft 
4, Engineers 


... Lockheed in|California offers 
you on important position — now 
Lockheed invites! you to participate 
in its long-range production program, 
developing the aircraft of the future. 
Lockheed offers an attractive salary 
now, a future in aeronautical science, 
a chance to live and work in 
Southern|California. 
Lockheed also offers generous travel 
allowances to those who qualify. 
Lockheed has immediate openings for: 


Write today — giving full particular= 
as to training and experience. Address: 
Karl R. Kunze, Employment Manager 

LOCKHEED 


Aircrof? 
Burbank, California 


GRADUATE M.E.~Electro-Mechanical design and production — 
work. Matcrials and method studies—quantity production small ~ 


clectro-mechanical ts and assemblies. § to § years’ experience 


New York City. lary—up to $$000. Address CA-3407, care 


of ‘Mechanica! Engineering." 


SALES MANAGER—Natioaally knowo manufacturer of heavy 


pr 


throughout the United States calling on sales representatives 
Please specify educational qualifications, age, previous experience 


tog 

ENGINEER—Project engineering, design and customer contact 
for medium size firm of engineers, fabricators and erectors. Blast 
furnace and other steel! mill experience desirable. Excellent 
ey John Mohr & Sons, 3200 E. 96th Street, Chicago 
17, (liners. 


GRADUATE MECHANICAL ENGINEER—Age 30-40, ex- 
cessor in Steam Power Plant Operation and Betterment. 

ation New York City, involving part time traveling in South 
America. Address CA-3427, care of ‘Mechanical Engineering.” 


GENERAL MANAGER—for proposed $20,000,000 00 power 
generation and transmission cooperative in Kentucky. Required 

successful record of executive accomplishment, understanding of 
sengineering, utility and cooperative fields desirable, but principal 
requirement is demonstrated capacity to apply top management 
skills. Include in application: employment record refer- 
ences. All applications must be received by February 28, 1951. 
Apply to Box 82, Winchester, Kentucky. 


ENGINEERS—-wanted tor industrial fire prevention field work 
by national insurance organization with offices in most major 
cities. These are permanent jobs with a real future, but candi 
dates should appreciate that extensive away from home cravel 
is involved. Age 26-40 preferred. Address CA-3395, care of 
“Mechanical Engineering.” 


MECHANICAL ENGINEER 
»pening for experienced steam power 
staff of Hesdquerters in Allen- 
town, Pa. 

Write to 

Pennsylvania Power Company 

¢/o Mechanical Engineer 


MECHANICAL ENGINEERING 
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— rotary pumps desires sales manager with technical experience, ~ 
ly with pump application work for power plant, refinery _ 
and chemical industries. Must devore most of his time traveling — 


Salary open. Address CA-3415, care af “Mechanical ineer- 7 


° 
e 
e 
: 
Potent 
Aerodynamics Engineers 
Aircraft Design Engineers 
Stress Engineers and Anolysts k 
| Production Design Engineers 5 
| 
| 
= 
| 
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POSITIONS OPEN 


WANTED IMMEDIATELY—Experienced Mechanical, Civil, 
Structural and Electrical Engineers; also Architects and Archi- 
tectural Draftsmen. The McPherson Company, Greenville, 
South Carolina 


MEC HANK AL ENGINEER—Large Western New York 
chemical flant, noted for its high-quality manufacturing 
standards, has attractive permanent position for mechanical 
engineer with 2 or 3 years’ industrial experience on plant 
engineering projects. Liberal starting salary, with Periodic 
review of performance for salary increases. Excellent work- 
ing conditions, pension pion, plus er life, sickness 
and accident insurance. Address CA-3443, care of “Mechanical 
Engineering.” 


POSITIONS WANTED 


MECHANICAL ENGINEER—Member ASME 20 years’ 
experience of which 10 years in charge of development, design 
and construction of light and heavy production and hydraulic 
equipment desires position as engineering or plant management 
executive. Address CA-3426, care of Mechantcal Engineer ing.’ 


GR ADUATE ENGINEER-—Fourtcen years’ diversified mechanical 
and chemical background. Desires responsible position, prefer- 
ably Chief or Assistant Chief Engineer with a medium-sized organ- 
ization. Address CA-3431, care of “Mechanical Enginecring 


Retired executive Engincer, perfect health, very active, de 
sires full or part time work N. Y. area, salary not important, 
internal combustion problems, gas turbines, shop management, 
tooling quality control, tests, technical writing, appraisals, 
specifications, general mechanical problems, N. Y. and N J 
lncenses; cleared for Army, Navy and Air Force confidential 
work. Address CA- A-3442, care of * "Mechanic al Er gineering.” 
M ATERIALS S H \NDLING ENGINE ER TIVE 23 years’ 
eaperience (last 14 years in Detroit) design, estimating, manu 
facture conveyors and — mechanical equipment. Now em- 
fants someone with strong contacts to 
Will consider consulting connection or 
Address 


ployed as consultant 
start engineering firm 
materials handling or special equipment design fel 
CA-3432, care of ‘Mechanical Engineering.” 


MECHANICAL ENGINEER, Jr.--27, BME “49, experience— 
structural engineering and drafting; knowledge ser vomechanisms, 
theoretical physics and stress analysis. Desires position with ad- 
vancement. Address CA-3433, care of * “Mechanical | Engineering.” 


MECHANIC AL ENGINEER BSME 1940, ASME, SAE, vereran, 
age 30. Experience in testing, research and development in in 
power ficld. Desires position of 
concern. Can make small investment Middlewest or West. 
Address CA- 3435, care of ‘Mechanical Engincer ing. 


MEC HANIC “AL ENGINEER —Twenty years’ responsible position 
in all phases: mechanical systems for buildings and industries 


EMPLOYMENT AGENCIES 


AND SERVICE BUREAUS 


PLANT PERSONNEL, ENGINEERS, DESIGNERS-—Draftsmen , 
Chemists, and Metallurgists, E.G. Seroud, Member ASME and 
President of Cleveland Engineering Agency Co., 2132 E. 9th 
St., Cleveland 15, Ohio, will help you find positions or men 


ENGINEERS AND EXECUTIVES —This confidential service for 
ding men who desire positions paving $$,000 to $40,000 


including design, installation, operation, sale. Ad 

experience in major private and government projects. Graduate 
Illinois Tech., Member ASME, Registered. Now employed. 
Desire age ition in Chicago area, requir ing extensive re- 
sponsibility dress CA-34§, care of “Mechanical Engineering.” 


MECHANICAL ENGINEER- Trained in England. Associate 
Member of the Institution of Mechanical Engineers, England. 
Age 47 years. 23 years’ service with one company in India. 
Excellent references. Secks position of responsibility. Avail- 
able for interview. For further details write to J. P. Cannon, 
$337, West 2nd Street, Tulsa, Oklahoma 


BUSINESS OPPORTUNITIES 


will develop preliminary negotiations with reputable organiza- 
tions without risk to present position. For complete details, send 
experience record and expected salary range. Tomsett Associates, 
1205-1 Berger Bldg., Pittsburgh 19, Pa. 


SALARIED POSITIONS $3,500 to $35,000. We offer 
the original "a employment service (establ ished 
41 years) highest ethical standards is 
individualized to your personal requirements. Iden- 
tity covered; present position protected. Ask for 
particulars. 
R. W. BIXBY, INC. 

115 Dun Bids. Buffalo 2, N. Y. 


FRENCH FACTORY 
Sheet-iron, welding, hanical and el: 
SAMETO Iibis evense 


Victor-Hugo PARIS 


Write to: 


SALARIED $3,000—$25,000 
This confid | ice, iblished 1927, is geared to 
needs of high pou pte men who seek a change of connection 

under conditions, assuring, if employed, full protection 
to present position. Send name and address only for 
details. Personal consultation invited 


JIRA THAYER 
Dept. J, 241 Orange Street, New 


Haven, Conn. 


READ the CLASSIFIED ADVERTISEMENTS 


appearing in this section each month 


Imperial 


TRACING CLOTH THAT DEFIES TIME 


@ The renown of Imperial as the finest 
in Tracing Cloth goes back well over 
half a century. Draftsmen all over the 
world prefer it for the uniformity of 
its high transparency and ink-taking 
surface and the superb quality of its 
cloth foundation. 

Imperial takes erasures readily, 
without damage. It gives sharp con- 
trasting 
Drawings made on Imperial over fifty 
years ago are still as good as ever, 
neither brittle nor 


if you like a d surface, for 
clear, hard pencil lines, a 
Pencil Tracing Cloth. 
ink as well. 


OLD BY LEADING 


Imperial 


STATIONERY AND ORAWING MATERIAL DEALERS EVERYWHERE 


‘“Shear-Seal’ Values 


OTHERS wear 


The ‘Shear-Seal’ 


disc (rotor) 


the seal. 


ball thrust bearings. 


valve with use. 


Selector, 


Principle is an 
exclusive Barksdale development 
for control of extreme pressures. 
Fluid flow is always through the 
center of the ‘Shear-Seal'— 
NEVER between sealing surfaces 
as in conventional valve prin- 
ciples. Optically flat sealing sur- 
faces of ‘Shear-Seals' and porting 
are protected by 
perfect contact at all times. Ero- 
sion or ‘wire drawing’ are not 
experienced even with extremely 
dirty high velocity fluids. The 
higher the pressure, the tighter 


Exceptionally easy operation of 
Barksdale valves, regardless of 
pressure, is due to a balanced 
hydraulic load on the Shear- 
Seals’ further relieved by large 


Self-clignment and wear compensation of ‘Shear-Seals’ 
cleaning and polishing action against the rotor actually improve the 


Write for the new Manual Valve Catalog 18-1, 
Shut-Off, Dual Pressure Selector, 
for pressures ranging from O to 6000 psi. 


EES 


1566 EAST SLAUSON AVENUE + 


plus their self 


which covers 4-Way 
and other Barksdale valves 


YALVI 


CALIFORNIA 


LOS ANGELES 11 «+ 
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BECAUSE 
LOVEJOY L-R 


FLEXIBLE COUPLINGS 


Gh, 23 YEARS 


The two stokers shown in the photograph were 
among the earliest made by our company. The photo 
was taken in 1928 shortly after the stokers were 
installed. One is still operating. The other was re- 
placed in 1949 by a new Brownell stoker. 

You'll probably agree that a stoker must have 
considerable ruggedness to continue working after 
23 years of hard service. Its mate which performed 
for 21 years wasn’t a weakling! 

Brownell stokers are conceived and born with long 
life expectancy. That's a point to keep in mind when 
you purchase stokers. 

Do you want literature? We'll be glad to send it 
upon request. 

446 N. Findlay St. 
THE BROWNELL COMPANY Dayton 1, Ohio 


LASTS LONGER... 


RUNS SMOOTHER! 


ROCKFORD 


These simple, sturdy couplings compensate for Sim Pp lified 
MISALIGNMENT, VIBRATION, START- L re t 
ING TORQUE, BLACK-LASH, WHIP, ow SOs 
SHOCK SURGE. CLUTCHES 


LOVEJOY 
L-R FLEXIBLE COUPLINGS ower 
@ Require NO MAINTENANCE 
Require NO SHUT-DOWN for 


change of cushions and pressure plote. Centrifugal 


action is offset by the toggles being 
anchored nearer center of the shaft. 
Self-engaging tendency is over- 
s come by a new toggle lever design. 
Write for Catalog and 
entire friction surface. Accurate 

handy Selector Charts balance insures smooth operation, 
Sizes fit in standard S.A.E. fly- 
wheel housings. Convenient ad- 
* justment requires no specia) tools. 


Send for This Handy Bulletin 


LOVEJOY FLEXIBLE COUPLING CO. 


5032 W. Lake St., Chicago 44, Ill. 


Also mfrs. Lovejoy Variable Speed Transmissions 
Lovejoy Universal Joints 
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RATES Qne lnch Cord 


Inserted at rate of $20.00 
each issue, $15.00 per issue 


on yearly contract. 


pry 
of Equi 
Not Inc fuded 


CECIL W. ARMSTRONG 
& ASSOCIATES 
CONSULTING ENGINEERS 
Model, Pilot and Production Plant Gute 
Machine and Tool , Research 
Development Reinforced 
Magnetic Fluid Clutches. 


Laboratory: Argonne Road, Wersaw, indiana 


GEORGE H. KENDALL 
Consulting Mechanical Engineer 


Cost Reduction Studies: Process or Product 

Redesign Existing Products for Greater Profit. 
Trouble Shooting Production, Design, Cost Problems. 
Specialist Automatic Machioery, Controls. 

New Devel, ts, Patent Seudies, Investigations. 

New Products & Process Eagineerin, — 
P. O. Box 72 (Ba. 1923) Tel. Darien 5-1504 
Noroton Heights Darien, Connecticut 


Spectroscopists 
PHILADELPHIA TESTING 
LABORATORIES 


Street 
*Philedelohie 20, Pe. 


S$. BERTRAND BARNARD, LLB., M.E. 
REGISTERED PATENT 
Automotive and Aircraft — 
PATENT ANALYSES and INVESTIGATIONS. 


29-28 41st Avenue Island City 1, N. Y. 
STittwell 4-5428 


LANCASTER, ALLWINE & ROMMEL 
Registered Patent Attorneys 

Patent Practice before U. $. Patent Office, Validity and 


Suite 479, 815-1 5th St., N.W., Washington 5,D.C. 


Consult Z. H. POLACHEK 
Reg. Patent Attorney 
1234 Broadway 


(ot 31st St.) New York 1, N.Y. 
Phone LO 5-3088 


BLACK & VEATCH 
CONSULTING ENGINEERS 


Electricity— Water— Sewage— 
Reports, Design, Supe: of C ti 
Investigations, Valuation and Rates 


Kansas City 2, Missouri 


4706 Broadwey 


tical Electr 
Mechanical Engineers. 


Research and Di 
Structures, Biectronic 
Product Design. 


Suite 1017, 521 Fifth Ave., New York 17, N.Y. 


MB ‘DESIGN CONSULTANTS, INC. 
ic, and 


SANDERSON & PORTER 


ENGINEERS AND CONSTRUCTORS 


New York © San Francisco Chicago Los Angeles 


BROWN ENGINEERING COMPANY 
Consulting Engineers 
Power Plants, Sub 
Water Supply, Rates 
K. P. Building Des Moines 9, lowe 


DETAILING — done 
the way you want it! 
Product engineering, 
Specia! Production ma- 
chines, Model building, 
Product styling. 


Mast Development Co., Inc. 
Phone 3-9729, Davenport 3, lowe 


Power Plants, Structures 
Transmission Systems 


— 


SARGENT & LUNDY 
140 S. Dearborn St., 


EHRCO DIE CASTING SERVICE 
Die Casting Consultation 
Equipment—lInstallation 
Die and Product Design 

John R. Ehrbar, Pres. 
303 Main Street, Stamford, Connecticut 
Telephone 3-2308 


Industrial Power— Surveys & Design 
MYERS & ADDINGTON 
Consulting Engineers 
21 East 40th New York 16, N. Y. 
MUnrey 6-4630 


J. E. SIRRINE COMPANY 


PETER FRIES, Jr. 
d Patent A 


110 East 42nd Street, New York 17, N. Y. 
Telephone: MUrray Hill 6-4476 


of Operat 


P pe 
NATIONAL WELD TESTING BUREAU 
Pittsburgh Testing Laboratory, Pittsburgh, Pe. 


C. M. HATHAWAY 


CONSULTING ENGINEER 


g Product Devel 

Prod Laboratory and Shop 

Facilities for rch, Model Work, 
and Pilot Manufacturing 


1315 S. Clarkson Street Denver 10, Colorado 


in Anal: 
“and Methometion! Physics 


80 Grand Street 
WhHite Plains 8-5800 


White Plains, N. Y. 


DESIGNING 
ENGINEERING 
Machines Products Plants 
Processes @ Production @ X-Ray 
SAM TOUR & CO., INC. 
44 TRINITY PL., N. 6, N. Y. 


The above consultants are available 


to work out solutions 


to your engineering and management problems. 
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Metallurgists 
tation, 
4 
a 
: C Greenville, South Carolina 
Patents 
WELD TESTING STANLEY ENGINEERING COMPANY 
- Hydro 
y - - Test - Val 
: Hershey Building Mascatine, lows 
NUCLEAR DEVELOPMENT ASSOCIATES, Inc. awe 
IS T 
Consulting Physicists, Mathematicians, and 
INC. 
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WAVE 
MAKING 


—for better 
telephone 
service 


At Bell Telephone Laboratories, radio scientists devised 
their latest microwave lens by copying the molecular 
action of optical lenses in focusing light. The result 
was a radically new type of lens — the array of metal 
strips shown in the illustration. Giant metal strip 
lenses are used in the new microwave link for telephone 
and television between New York and Chicago. 

The scientists went on to discover that the very same 


Waves from the sound source at left are focused by the lens i 
at center. In front of the lens, a moving arm (not shown) 3 
scans the wave field with a tiny microphone and neon lamp. 

The microphone picks up sound energy and sends it through © 
amplifiers to the lamp. The lamp glows brightly where sound ; 
level is high, dims where it is low. This new technique pictures : 
accurately the focusing effect of the lens. Similar lenses ~ 
efficiently focus microwaves in radio relay transmission. — 


type of lens could also focus sound . . . thus help, too, in 
the study of sound radiation . . . another field of great 
importance to your telephone system. 

The study of the basic laws of waves and vibrations 
is just another example of research which turns into 
practical telephone equipment at Bell Telephone Lab- 
oratories ... helping to bring you high value for your 
telephone dollar. 


BELL TELEPHONE LABORATORIES 


@ WORKING CONTINUALLY TO KEEP YOUR TELEPHONE 


SERVICE ONE OF TODAY'S GREATEST VALUES 
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Reader Service Coupon 
For More Information 


Go through the advertising pages and 
jot down the page numbers and names 
of advenisers about whose product you 
want additional information — mail the 
coupon to us — your request will be 
passed on to the advertiser promptly — 
you will hear directly from advertiser — 
saves your time in writing individual 
letters. 
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that’s saving space and 
manpower in supplying plant air for a 


One compressor that does the job of several 
compactness that’s economical of space .. . 
vibration-free operation that simplifies founda- 
tion requirements . . . these are the decisive 
points that prompted a major auto manufac- 
turer to replace many smaller units with one 
Clark Balanced/Opposed, Motor-Driven Air 
Compressor. And now, as proof of perform- 
ance, two additional units will soon be delivered 
to effect further economies for this famed 
builder of quality cars. 


But, being so well suited to the compressed 
air requirements of the automotive industry is 


SEE the difference in 


Clark CBA-4 Balanced-Opposed, Motor-Driven Air 
Compressor. 1500 BHP. 8400 CFM. Discharge 
pressure 100 psig. Location: Michigan. 


only a partial measurement of the Clark motor- 
driven unit's service to other fields. Petroleum, 
chemical and other industries are equally 
strong for the space-conserving, cost-conserving 
aspects of this Clark-pioneered, design . . . the 
only balanced-opposed, motor-driven compres- 
sor manufactured in three stroke sizes covering 


a range of 150-4500 BHP. 


Obtain full data from your nearest Clark 
representative. Illustrated catalog dispatched 
promptly, 


MIDGET ANGLE © RIGHT ANGLE © BIG ANGLE 
ELECTR |C-DRIVEN CENTRIFUGAL 


CLARK BROS. CO., INC. 


balanced /opposed OLEAN, N. Y. 


MOTOR-DRIVEN COMPRESSORS 


One Of The Dresser Industries 


New York @ Tulsa @ Houston @ Chicago @ Boston @ Washington @ Los Angeles @ Birmingham e@ Detroit @ Salt Lake City @ San Francisco 


London @ Buenes Aires @ Coracas, Venervela @ Paris @ Lima, Peru @ Bogota, Colombia @ New Delhi, india 
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CLARK 


We build stokers adaptable to any type or make of boiler or 
steam generator. No matter what you are considering we can 
, furnish the ideal stoker—the one that fits the furnace and is best 
OIT UNISTOKER aiettend suited to your operating conditions. 
Detroit Stokers are successfully operating in thousands of 
boilers of different types, from firebox heating boilers to large 
steam generators of over 300,000 pounds of steam per hour, 
capacity. They are installed in private and public institutions, 
buildings, industrial and power plants, here and Abroad. 


Assembled and Inspected In Our Plant Before Shipment 


Each stoker that we design and build is assembled by experts 
in our plant and carefully inspected prior to shipment. You can't 
> go wrong with Detroit. 
Built to outlast the boilers that they serve, Detroit Stokers give 
you the best, most economical firing method for your needs. An 
OIT DOUBLE RETORT A multiple retor— informal discussion with one of our Engineers will cost you nothing 
cleaning waderfeed fer medium sined and might save you a lot. May we hear from you? 
s. No basement required for ash removal. 


Rotors, Borns wide reign 
Rurtvating loads, 


DETROIT STOKER 
COMPANY 


‘on 


GENERAL MOTORS BUILDING, DETROIT 2, MICHIGAN 
District Offices in Principal Cities . Works at Monroe, Michigan J 


‘ 
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you heard about 
Permutit’s New Hot Zeolite 


: ; “Permutit announced the process only a few months ago, but 
‘- already we're putting it to good use in our plant. We think it’s 
the best way of producing water that’s low in alkalinity and silica 

. and with all hardness removed.” 


“Say, Ed, that’s really something . . . getting an effluent of zero 
hardness from a hot lime soda softener! How’s it possible?” 
“Well, you see, Joe, they've developed a new mineral, Permutit Q, 


It’s an ion exchanger that will withstand boiling water with a pH 
over 10, and it’s not affected under operating conditions like that 


even after 1300 regeneration cycles.” 
“Tell me more! Is Permutit Q more economical than phosphate?” ¢ 
“It is, and what’s more, it reduces CO, in the steam. I’m really 
sold on this new process, because our chemical costs are lower, 
our effluent is lower in alkalinity and total solids, and we don’t 


need acid feeding to prevent deposits in our high stage heaters 
and economizers.” 


“The more you tell me, Ed, the more I want to know. I think we 
could put this new hot zeolite process to work in our plant, too. 


How can I find out full information about it?” 


“If you write to Permutit, they'll send you a new bulletin full of 4 
information. I have their address somewhere... oh yes! It’s The 
7 Permutit Company, Dept. ME2, 330 West 42nd Street, New York 


amis or ONE 18, N. Y. Then there’s the Permutit Company of Canada, Ltd. at 
Condition 6975 Jeanne Mance Street, Montreal.” hag 
“Thanks for the tip, Ed. I’m sending a 
them a letter today! 
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How TIMKEN bearings help cut 
gear shaving time in half 


HIS new Red Ring Diagonal Gear Shaver 

finishes gears to amazing limits of accuracy 
in less than half the time it used to take. It is 
built by the National Broach and Machine Com- 
pany, and is mounted on Timken“ tapered 
roller bearings to insure maximum cutting pre- 
cision and long, trouble-free service. Timken 
bearings are used in the tail stock and head- 
stock on the intermediate and vertical drive 
shafts, and on the cutter spindie. 


Fast, accurate gear finishing with minimum 
time out for maintenance is assured because 
Timken bearings keep shafts in rigid align- 
ment, yet allowing them to rotate with negli- 
gible friction. Deflection and end-movement 
are minimized. 


Line contact between the rollers and races 
gives Timken bearings extra load-carrying 
capacity. And because of their tapered construc- 
tion they can take any combination of radial 
and thrust loads. Pre-loading is permitted to 
any practical degree. 


Timken bearings are built for long, tough 
service. They're made of special analysis 
Timken fine alloy steel and are manufactured 
to extreme precision. Finished to incredible 
smoothness, Timken bearings virtually elimi- 
nate friction. And bearing surfaces are case- 
hardened for exceptional resistance to wear, 
and have tough, shock-resisting inner-cores. 


Remember, no other bearing can give you 
all the advantages you get with Timken tapered 
roller bearings. Whether you build machine 
tools or buy them, always be sure they're 
Timken bearing equipped. Look for the trade- 
mark “Timken” on every bearing. The Timken 
Roller Bearing Company, Canton 6, Ohio. 
Canadian plant: St. Thomas, Ontario. Cable Hi AND MACHINE 


address: “TIMROSCO”. AL BROAC! 
how the NATION the cutter gear 
uses Timken bearing? accuracy, 


ree performance 


i= This symbol on a product means case ts Red 
its bearings are the best. cutting speeds, 
red. 


are ass 


NEW ENGINEERING 
JOURNAL OFFERED! 


529 PAGES! Includes new, tech- 
nical information on bearing ap- 
plications available nowhere 
else. Especially helpful to design 


engineers. Gives bearing dimen- 
sions, Capacities, selection and 
; o mounting data. For a copy, write TAPERED ROLLER BEARINGS 


on your company letterhead to 
The Timken Roller Bearing 
Company, Canton 6, Ohio. 


NOT JUST A BALL) NOT JUST A ROLLER (— THE TIMKEN TAPERED ROLLER > BEARING TAKES RADIAL Dano THRUST —-@)~ LOADS OR ANY COMBINATION “i 
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